So = ee eae 
oe onseepene es ) os ees Ee 
= saepeunetergigeern @ re ie cn a ooo 
Seer eace a ~~) co Sati reeastot 
peta ae ie SS gepeetettantenaetcae ss = 
eapeioaget inte & = Sater teenies | 
Pr eee ten S z 
See nee rT) ce ee ete 
Pr palnnte rao aiien a eiy Sra rT) Z ‘ ; : 
Ee eee es < 3 : 
ees © Ra as : 
wean Bedien ° eas . 
igen fe yensoeweiet is A | 


Gx angats 
UNIOKASTTATIS 
LARERTAEASIS 


Digitized by the Internet Archive 
In 2023 with funding from 
University of Alberta Library 


https://archive.org/details/Mcnicholl1978 


THE UNIVERSITY OF ALBERTA 
BEHAVIOUR AND SOCIAL ORGANIZATION IN A POPULATION OF 


BLUE GROUSE ON VANCOUVER ISLAND 


by 


MARTIN K. MCNICHOLL 


A THESIS 
SUBMITTED TO.THE FACULTY OF GRADUATE STUDIES AND RESEARCH IN PARTIAL 


FULFILLMENT OF THE REQUIREMENTS FOR THE DEGREE OF DOCTOR OF PHILOSOPHY 


DEPARTMENT OF ZOOLOGY 


EDMONTON, ALBERTA 


FALL 1978 


ABSTRACT 

Behaviour and social organization of male Blue Grouse were studied 
in a population on Vancouver Island from 1971 to 1974. 

Six basic postures plus variants of each are categorized and the 
context of each posture and variant discussed. These postures are 
compared with those described in previous literature. 

Males approached playbacks of all conspecific calls in Full Dis- 
play, then assumed postures appropriate to the sex on seeing a dummy 
grouse. Birds were able to distinguish sex by plumage alone, but female 
calls were stronger stimuli than male plumage. The Squat posture of 
females was a strong releaser of courtship activity, and colourful lat- 
eral apteria comprised a strong male releaser. White shoulder-spots 
caused males to attack males, but repelled them from mating with fe- 
males. When dummies of both sexes were presented with an accompanying 
call, males interacted with thatuol @tnewsex corresponding to the call. 
Reactions to calls showed a marked seasonal pattern, varying with the 
particular call. 

Hooting appears to be true song, functioning in both courtship and 
territorial contexts. Singing peaks about the time females and year- 
lings arrive on the study area, and diminishes towards the end of the 
nesting season. Daily singing patterns were similar to those shown by 
passerines in north temperate regions. Male Blue Grouse sing in social 
groups, possibly involving dominance. 

Males were able to distinguish songs of neighbours in the correct 
direction from those of other males. Responses to stranger playbacks 
and total response levels were higher while responses to neighbour play- 
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backs were lower using Stranger-Neighbour-Stranger sequences compared 
with Neighbour-Stranger-Neighbour sequences. 

Territory size varied widely and was not obviously related to any 
one -extrinsic parameter. Once established, the territory of a given 
male rarely changed, but successors did not occupy areas identical to 
those of predecessors. There was a strong tendency to sing from a few 
specific sites within the territory. 

The social system of male Blue Grouse appears to combine elements 
of lek and solitarily territorial systems. Factors favouring such a 


combination of systems are discussed. 
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INTRODUCTION 

Blue Grouse (Dendragapus obscurus) on Vancouver Island, British 
Columbia have been studied almost continuously since 1950 (Zwickel and 
Bendel] 1972; Zwickel et al. 1977). The overall objective has been to 
identify factor(s) responsible for regulating populations. The failure 
of Oheee studies to determine a close relationship between population 
size and extrinsic environmental factors (Zwickel and Bendell 1972) has 
led to a recent emphasis on the potential importance of such intrinsic 
PaGtOrss as Social jbehavior (Bendelljsand sElliott -196/-. Mossop, 1971: 
Hemus 1972; Zwickel etal. 1977) and genetics (Redfield et aivmlo 725 
yupekelVet ales] 7/7)in regulating inumbers. 

An understanding of social systems seems essential to an under- 
Standing Of the role of_behavior in: \the regulation, of populations. 
The study of social organization requires information on both the 
dispersion of individuals and their behavior during encounters (Crook 
LI65s snar tz tern 97 2); 

Male Blue Grouse on Vancouver Island are territorial (Bendell and 
EMliott 1967), a form of social behavior often ssuspected of, ‘regulating 
populations (Brown 1969; Watson and Moss 1970; Klomp 1972; Watson 1973; 
Wilson 1975). Furthermore, male Blue Grouse have a number of distinc- 
tive display features and a song (the "hoot") which they sing frequent- 
ly during the breeding season (Bendell and Elliott 1967; Stirling and 
Bendel 1919:70)4.9 Thus, one might predict that territories of)male Blue 
Grouse are maintained in the same manner as those of many passerines, 
that is, primarily at a distance through vocalization, and secondari- 


ly through agonistic encounters at close range (Dorst 1971). 
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The present study was directed toward understanding the social 
Organization of male Blue Grouse through studying behavioral inter- 
actions among and dispersion of individuals. A proper understanding of 
the role of behavior in regulating Blue Grouse numbers is dependent upon 
such knowledge of the social behavior of the species. The thesis ad- 
dresses this background information without considering population 
regulation. This work is presented in five papers: 

1. Postures and displays of male Blue Grouse. 

2% Functional aspects of some display components of male Blue 

Grouse. 

3. Vocal communication among male Blue Grouse. 

4, Neighbor-stranger discrimination by song in male Blue Grouse. 

5. Territories of male Blue Grouse on Vancouver Island. 

The first two papers describe and identify functions of displays 
and display components, the visual or close range aspects of social 
behavior. The first is a description of postures and displays with the 
context in which these occur. The second describes experimental mani- 
pulations used to differentiate reactions between males from those given 
by a male to a female or to a potential predator, and to identify mes- 
sages conveyed by display components. 

The third and fourth papers examine communication by song among 
territorial males through both observations and experiments. In the 
third, I examine daily and seasonal patterns of song and the influence 
of one bird's singing on that of its neighbors. The fourth presents a 
study of types of information conveyed by singing. 

The final paper includes an examination of the size and structure 


of territories of male Blue Grouse on the study area, and consistency of 


ve. Riek 


rt. ' ek as > 
nl ah!) 


bist, sive airibp:h y ‘ credo ms 

) teh | tee. pasts aa dh nye) ; me 
to. apiboers Ta prt oe 
ann tabiysgss | nate av Sa LiPET 


“ bie } Ginon 5] any ips 3 Sah a) as - 


* 
J 
y y] 
fp ROM dt Bs 2, TINE AE hey A oS iE 
ie Bk a ons Sete Ky 
Wf ey, 
= BELOW) SOLS) Skene 


ey 
.'o a ty ; a » py ' J ' eo ial 
NGF) Skat Te “asiaioaman ” Ef Weeb Sata Ja,s, 
i ’ pr 


Aum ea DES: eal nae an as ee . 
i it J 
moe 


kaw k 


PUSS BN, sien nt noe Et nod antis ae He 


oy i 


‘ey : } 4 : ' j By A Se cevaes, 
shel. Teyuas meh eh neg ee ihe Me! Robin 
f ; oy ig / at 
we ae! %h 


eynigath 15° érpkiohat Atioabeg “yg me oi 
a iige oy, ore A vane an Pe 

ims Gea 29  st9gee Sarat saat ee ct gai ‘an chediai Pia 2 | cod 
? ; ; . ine iy , oe i id fy an 4 ae 

oH | hyp * bf i ie. fi bw be ‘ hi 

ot vo ee ee > TE. atts hy eh: ¥ ha ry a 


Me 


ai it Pepto 


eee Si ota 
elt sade a abe {at bi forty: ns a! 

: Thea ee eee i ich to ash 

a ks | » Thad fades bak i 

i iin be vi saath ez ohh 


‘an | + Tetmant seve bad dieeake ied ignoxiia Biss 
sored ine ney Gon somh M amrsaseg fanontas me xitab Peri : 
a ‘engine aren aut brody a int, te vests re’ “eaeet & sb é ; 

ett, tate ed bavoitian: red ematnt I) baie a 
sroteuede, Line wala od te HIM seboton: 9h ond 


he te heeney Sine. ote, \luter. 
vals 3 a naa, | 


i \ a 


‘A ) ’ : j j : aay i” ae he 


use of territory by the same male in different years, and by successive 

males in the same territory site. 

The results presented in these five papers are integrated into a 
final discussion which outlines the social system among male Blue 
Grouse. 
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PAPER 1: POSTURES AND DISPLAYS OF MALE BLUE GROUSE 

Abstract. Postures of male Blue Grouse are categorized as six basic 
types and their variations. The context in which each posture type and 
its variants occur is documented, and accompanying sounds are discussed. 


Postures “recorded ‘are’ compared’ with descriptions in the literature. 


During the spring and summer of 1971 to 1974, I studied the behavior of 
male Blue Grouse (Dendragapus obscurus fuliginosus) at Comox Burn 
(Zwickel and Bendell 1972) on Vancouver Island, British Columbia. A 
major portion of this study consisted of a functional analysis of cer- 
tain display components, the results of which are presented elsewhere 
(McNicholl 1978a). As background to this analysis, I described all 
postures I observed while male Blue Grouse were interacting with other 
Blue Grouse or with an observer, or were apparently unaware of my pres- 
ence. In this paper, I classify these postures into six main types with 
variants of each, and document conditions under which each occurred and 
what sounds, if any, accompanied specific postures. ‘Previous déscrip- 
tions of behavior of male Blue Grouse during the breeding season (Brooks 
1926; Hjorth 1970; Stirling and Bendell 1970) concentrate primarily on 
displays, with postures described incidently as part of these displays. 
These descriptions and summaries of them in more general works (Bent 
1932; Johnsgard 1973) lack consistency in terminology, and are thus 
difficult “to compare with each other. Thus, the objectives of this 
paper are to provide a classification of postures that can serve as a 
basis for describing displays and additional postures and to compare 


previously published descriptions of these postures. 
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Study Area and Methods 

The main study area was a portion of Comox Burn, described by 
Zwickel (1972). This area is approximately 19 km northwest of Courte- 
nay, British Columbia. Comox Burn is characterized by low undulating 
ridges, running roughly parallel from east to west and intersected with 
“stream beds and bogs. Zwickel (1972) indicated that most of the area 
was "very open" and "open" by the classification of Bendell and Elliott 
(1967) between 1969 and 1971, with limited portions classified as 
"dense" by late 1971. The birds I studied occupied primarily "very 
open’ and "open" areas in_1971 and 1972; by 1973 the “very open™ habitat 
had declined sharply with "dense" habitat markedly increasing in both 
UOT Vand, LOTG Further details of the specific territories where I 
studied grouse are given in McNicholl (1978b). A few notes from sur- 
rounding areas are also included. 

In 1971 and 1972 my approach was observational for which relatively 
open habitat was an asset. The denser habitat in 1973 and 1974 hampered 
observation in non-experimental situations. Thus, more emphasis was 
placed on collection of experimental data with speakers and dummies be- 
ing placed where I could readily see approaching grouse. The denser 
habitat. in ‘these “latter years also) facdditated omy, hiding, <and thus 
reduced the possibility of reaction to me. 

Observations on which descriptions are based were made during 
chance encounters, deliberate approaches, and at sites with experimental 
piacbacks and/or models to which the bird was attracted. When males 
were "hooting" (singing), I was usually able to observe them from a 
hidden location from which I also made observations during playback 


experiments. Topography and vegetation was such that I could usually 


AY { sy Le) Pye me 2 a pl Te i) 
Rada ese Oe gai 
\ Shae Mia ee 
i t Mi ia SAA i ; 
’ it ty ty My 
2h gee a ho CRN 
ade ern ae sina ‘gong PBs 
f i oF Ky ht L : ° . pt 
“Hs Tied he eubadday i eater ) j 
~ Re ke Wat ee hoes rie teary, ae OE 
TE Di Pomete sar bos teers), S208 aise 
ORRe ORE FO Fem. Mbert Se hevithe? Cogeae * ; 
PRARETS, Nee. Phobias Ao aeisedrt topes eit 
ae fait? SUELS eat wag eh bh ae 
VERY ra + Gd ie . Nit 7, 3'C Sf. 
seidedt “nee BHeoeTe LY 
+ py, 2 a of H t ha ils ay i 4 ; 2 & , 
Sion te  gotemeonl yhibsisen goo e Ki pata: sis, clita: a 7 
re ek { 
5 PTS. Seve Tes ts ee) pa at i ne D ro 
ta weet aga ist a a B age ealeepi ; aed 
L it | ls ee aatog Ys 1A if ie “1? ¢ ty, is rh ised bia ioe iy 
" ae 
" ath 


besa es 1 tone inky fe saa et 


a naib 
sal ahsai! GG | am a j at on | f 


rok it eA hi tt % pee i 
a | eed ee *% 
JF i ea 


ee ote col ome 


remain hidden without a blind, but when this was not possible, I used a 
brown poncho-style raincoat as a blind. Notes were taken on reactions 
to observers during chance encounters of any male on the study area or 
elsewhere, and when I approached birds to read bands after completing 
other observations or experiments. 

Most birds studied had been previously colour-banded and were 
identified individually if possible. Observations and experiments were 
concentrated on a few individuals, approximately 20 each year, but 
experimental results were routinely checked on males not included among 
those usually studied. This approach allowed me to consider individual 
variation in the compilation of results, and to ensure that habituation 
was not responsible for waning of responses to certain experiments. 

More details on manipulation of sounds and dummies during the 
experiments are described in McNicholl (1978a). 

Results 
In this paper emphasis is placed on descriptions of postures assumed and 
the context in which each occurs. In order to facilitate discussion of 
the context of these postures, a short preliminary section describes 
vocal and mechanical sounds produced by male Blue Grouse. 
VOCAL AND MECHANICAL SOUNDS 
Table I lists types of sounds I heard produced by male Blue Grouse, with 
associated postures and references to these sounds in the literature. 
These sounds are briefly described below. 
Hooting 

A series of five to seven (usually six) low notes, termed "hooting" 
by Stirling and Bendell (1970) and other authors, was the most frequent- 


ly heard vocalization produced by male Blue Grouse. Hooting is treated 
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in detail as the song of this species in a separate paper (McNicholl 
1978¢). 
Whoot 

The "whoot" was always uttered only by males courting live or dummy 
hens, and no reference mentions its occurrence in other situations in 
the field. However, Cooper (1977) reported that caged birds sometimes 
gave this call or another like it in aggressive situations. 

Stirling and Bendell (1970) and Hjorth (1970) both provide graph- 
ical illustrations of this call, showing the double-note characteristic 
of the’ “whoot." 

My earliest record of the "whoot" is 22 March 1974, the day the 
first female Blue Grouse was seen on Comox Burn that year (John 
Kristensen, pers. comm.), but I did not hear "whoots" again until 9 May. 
My earliest dates for 1972 and 1973 were 11 May and 7 May respectively, 
roughly corresponding to start of laying on Vancouver Island in some 
years (Zwickel 1965), but later than early laying in other years (last 
week of April, Zwickel 1977). Zwickel (pers. comm.) has several late 
April records. Peak occurrences of "whoots" appear to be in May and 
June (Table II), but they were occasionally heard as late as 5 August 
(19072) 00 | thes data in Table) Dl; are ‘only rough;-estimates, of ‘seasonal 
occurrence, as the call was heard much more frequently during crepus- 
cular periods than during mid-day. However, as all times of day except 
during the dark of night were sampled in all months in Eeteaat one year 


of the work, these data should serve as an approximation of the season- 
ality of "whoots." 


Growl 


Male Blue Grouse give a call which Bendell and Elliott (1967) 
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described as a series of short stacatto phrases like the growling of a 
dog (Canis familiaris), and thus termed it the "growl." Both Stirling 
and Bendell (1970) and Hjorth (1970) show sonograms of this call. Other 
descriptions of ,this call are given in Table I, and situations when I 
heard it are also summarized in Table I. 

Mechanical Sounds 

ine sev2owC.oldeer Ben Green (quoted. angBents1932: 199).described a 
flight display of D. o. richardsonii, which has been described in more 
detail by Blackford (1958) and for D. o. pallidus by Wing (1946). These 
displays appear to constitute an important component of the behavioral 
repertoire of at least some inland races (Hjorth 1970; Johnsgard 1973; 
Harju 1974), but in D. o. fuliginosus, this display is much reduced 
(Wendel) Bande Elliott sh967 ss. .Sti cling, and sBendel 1.19/70)... .) 1° heard ca 
slightly prolonged flutter only twice, and could see the associated 
activity neither time, although in both cases a male and a female grouse 
were in the vicinity. 

I did, however, note a "loud landing" which may be a reduced ver- 
sion soLithis aerial) behavior, on 105:0ceasions. outlined in Table, 1. At 
least some of these sounds may have been aerial but my impression was 
that they were all made on or just prior to landing. F.C. Zwickel 
(pers. comm.) watched a male "flutter flight" down a ridge in three or 
four flights in response to the playback of a recording of a female 
cali. 

POSTURES AND DISPLAYS 
"Posture" is defined for birds by Thomson (1964) as "the pose in which 
the body is held." In this paper, I describe each posture I saw, even 


those seen only rarely. Context in which each posture occurred is 
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significance and signal value of each posture. I use "display" in the 
sense of Armstrong (1947) and Hinde (1964) as visual signalling, which 
may or may not be accompanied by sound, rather than the sense of Smith 
(1969) in which the sound (especially song) may be considered a display 
itself. 
Neutral Posture 

The Neutral Posture (Fig. 1), as used here and by Cooper (1977) 
essentially lacks display features. While in the Neutral Posture the 
bira” 1s"*in' "ay stance pneither horizontally; mor vertically exaseerated. 
The crest is down and combs are inconspicuous, occasionally showing 
yellow under prolonged observation, but never extended. The neck is 
neither stretched nor withdrawn and the "lateral apteria'" (Hjorth 1970; 
referred’ to'as "air Sacs" by most ‘early authors, “suchas Brooks 1926, “as 
Meilart sacs) Dy Jonnseard = 1979yhand~as- “nuchalsacs-tby! Salt® and Salt 
1976) are not visible. The ring of white feathers around the lateral 
apteria is not visible unless the bird is walking, when it is barely 
evident as a thin line. The "white shoulder-spot" (Lumsden 1970) is 
also hidden. The wings are held against the body and not drooped. As 
most of my observations were made after a bird was aware of me or vari- 
ous ‘other “stimul?; or?’ while “it) was’ singing, *T “rarely "observed this 
posture. -In)-only *13™éaSes “did- I observe’ 'this*pesture before the bird 
detected my presence. In 24 other cases confiding individuals retained 
this posture when I came into view, although sometimes moving a short 
distance away. On one occasion, an approachable bird assumed this pose 
after initially responding to my approach by Crouching. Equivalent 


postures described in the literature are included in Table III. 
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Crouch Posture 

injthesCrouchsPosture (Pigs-2 wand ;Gooper 1977: Fig. 1d), the bird 
remains flattened against the ground (or, in heavily forested areas, on 
a limb - Bent 1932: 110); the crest and combs are down, neck withdrawn, 
lateral apteria invisible and white feathers surrounding them rarely 
showing, wings pressed against the body with no indication of the white 
shoulder-spot, and tail pressed to the ground. While in the Crouch 
Posture, a bird usually remains motionless, although it occasionally 
turns its head or blinks. Vocalizations rarely accompany this posture 
(Table IV), with only 2 of 153 observations including sound. One bird 
uttered a "growl" once on one encounter and five times on another. This 
posture was adopted in response to my approach. 

i observed: ithree; variations of the Crouch, Posture (Table III). The 
Crouch, Head Up Posture was identical to the Crouch except that the head 
was raised, and in one instance the crest was also raised. This posture 
was assumed under the same circumstances as the Crouch on 13 occasions, 
and was derived from the Crouch on two others (Table IV). The Seni- 
Crouch was also identical to the Crouch except that the bird remained 
standing, with legs partially bent at the tibiotarsal-metatarsal joint. 
The horizontal stance of the body and tail differentiates this posture 
from the Neutral Posture and the lack of extension in the neck dif- 
ferentiates it from the Horizontal Aggressive Posture. The Semi-Crouch 
was derived from the Crouch on four occasions, and was the initial 
reaction to the observer on four others. The Mobile Crouch was exactly 
like the Semi-Crouch except that the bird walked instead of remaining 
Stiliica>Oneitenssof Athe) 4. occasions im which) I Ahk eae the Mobile 


Crouch, the bird assumed this posture as an initial reaction to me. 
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Table IV documents behaviour of birds immediately after 153 observ- 
ations of the Crouch or one of its variants. 
Alert Posture 

The .typical,.Alert .Posture.is illustrated by Bendell, and Elliott 
(N96 /cy -Fig.)5a).4 In. this,.posture,,; the grouse is .characterised by..a 
raised tail (Mossop 1971). The body is held as in the Neutral Posture, 
with crest elevated, combs not extended and frequently but not always 
coloured (Table V). The neck is slightly stretched and the lateral 
apteria only rarely visible, although the white feathers surrounding 
them are sometimes slightly evident as a thin white line (Table V). 
Wings are held to the side and not drooped, with no indication of the 
"white shoulder-spot". The tail is elevated but not fanned. The bird 
Hs normal lyesitent,,.but, on. lL (of \b14), occasions. erowled",at me. 

In addition to the basic Alert Posture, I observed nine variations 
of it. Table V indicates comb colouration and visibility of white 
feathers around the lateral apteria for each, as well as the number of 
occasions on which "growls" were given by birds in each. No other calls 
accompanied any of these postures. The most commonly observed variation 
was the Alert, Tail Down Posture (Fig. 3) which was identical to the 
Alert, except that: the tail was. not elevated. The Alert, Crest Down 
Posture was also identical to the Alert except that the crest was not 
raised (Fig. 4). In the Partial Alert Posture, both tail and crest were 
down. This differs from the "standing tall" aggressive posture of 
Stirling and Bendell (1970) in lacking the exaggerated vertical stance, 
and from the Neutral Posture in the slightly stretched neck. The "white 
shoulder-spot" was displayed in four variations of the Meee Posture: 


Alert Plus White Shoulder-Spot; Alert, Tail Down Plus White Shoulder- 
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Spot; Alert, Crest Down Plus White Shoulder-Spot; and Partial Alert Plus 
White Shoulder-Spot postures; all grouped under Alert Plus White 
Shoulder-Spot in Tables V and VI. These were identical to the postures 
of the corresponding names except for the addition of the "white 
shoulder-spot" and outward opening of the wings necessary to display the 
shoulder-spot. : 

On two occasions male Blue Grouse assumed the Alert Plus Apteria 
Posture, in which the lateral apteria were exposed, and on three occa- 
sions the Alert, Tail Down Plus Apteria Posture, identical to the Alert, 
Tail Down Posture except for the addition of the exposed lateral apter- 
ia. A growl accompanied the latter posture on one of the three occur- 
rences, but no sounds accompanied the former. Table VI shows that Alert 
Postures of various types were adopted most frequently in response to 
me, and less often by a bird trespassing on the territory of another 
whan the trespassor saw a live or dummy male Blue Grouse. Table VII 
indicates behavior before and after the various Alert postures. 

Hooting Posture 

I base my description of Hooting Posture (Fig. 5) on 508 observa- 
tions of male Blue Grouse hooting before the bird was aware of my pres- 
ence and in the absence of apparent stimuli from other grouse, except 
hooting on other territories. As noted by Edson (1925), the body is 
held at an angle of approximately 45° with the head nodding up and down 
towards the breast with each syllable (Stirling and Bendell 1:97 Ope 
resulting in the head being held forward by a somewhat curved neck. The 
crest is down and the combs not extended and showing no color or only a 
trace of yellow. The oesophageal pouch is inflated (Hjorth 1970), 


causing the neck to swell, thus resembling the display postures of 
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certain pigeons (Columbidae) (Johnson 1929). The beak opens and closes 
with the initiation of each stanza of hooting. The lateral apteria are 
not visible, but the white feathers surrounding them often show as a 
thin line, showing briefly as flashes with each syllable. The wings are 
held to the sides with no evidence of the white shoulder-spot. The tail 
is not fanned, and is held slightly pelos or above the horizontal, being 
raised and lowered with each syllable (Hjorth 1970; Fig. 40). In all 
cases, "hooting,'’ accompanied this posture except very briefly if a bird 
paused when I came into view. 

A male in the Hooting Posture would immediately and invariably 
assume the Hooting With Exposed Apteria variant of the Hooting Posture 
on first sighting me (Fig. 6). All males which reacted to me by remain- 
ine and continuing, to. hoot, did sso at least@dinitially in this posture, 
and those which flushed or walked away assumed this posture at least 
briefly prior to leaving. The Hooting With Exposed Apteria Posture is 
identical to the Hooting Posture except that the lateral apteria are 
partially or completely exposed, and thus the ring of white feathers 
which surrounds each apterium is visible. 

Harju (1974) noted that the "gular sacs" (= lateral apteria) are 
oval while hooting and round while "strutting," but the shape depends on 
how wide the feathers surrounding the apterium are opened, and may vary 
considerably during a single observation, a finding confirmed by D.A. 


Boag (pers. comm.). 


Full Display Posture 
In the Full Display Posture, the male's body is approximately 


horizontal, with the crest down, combs fully extended and yellow, 


orange or red, neck neither elongated nor withdrawn, lateral apteria 
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fully exposed with surrounding white feathers fully displayed, wings 
partially drooped to the side with no indication of the white shoulder- 
spot, and tail fanned and raised slightly over the body, but not tilted 
to one side. Birds did not usually hoot in this posture, instead assum- 
ing the Hooting in Full Display variant of it, but I noted six instances 
in which a bird remained in the Full Display Posture while hooting. One 
male "growled" at me while in Full Display. Whenever a male Blue Grouse 
approached a male or female dummy and/or a playback recording of either 
Sex, one exhibited the, Full Display Posture. In addition, -Full Display 
was assumed in response to me 58 times, and once to a truck. Although 
this is essentially a walking and standing posture, eight birds dis- 
played extended combs and exposed apteria during flight, two flying in 
to approach playbacks of hooting, four flying towards female calls, and 
two flying away from me after having responded to dummies. 

Ie observed omine variations. of (‘Full Dieplay {Table I11)..... Males 
approaching live or dummy females assumed the Full Display Plus Tail- 
Tilt Posture. Here, males tended to be more upright than in Full Dis- 
play, with one wing fully open and the tail tilted to the side opposite 
the open wing. This posture was assumed only in response to live or 
dummy females: female calls alone were not sufficient to induce it. 
Grouse apparently remained silent while in this posture, but in the 
"rush and whoot" and "head bob" postures of Stirling and Bendell (1970), 
which usually follow the Full Display Plus Tail-Tilt, the "whoot" is 
given. 

Two rarely observed variations of Full Display were the Full Dis- 
play with Unfanned, Raised Tail and Full Display with Crest Up postures, 


both identical to Full Display with the exception of the features im- 
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plied in their names. The former was observed six times, the latter 
three times, all occurrences in response to me. No sounds were heard 
when either of these postures was adopted. 

The Full Display With White Shoulder-Spot Posture was identical to 
Full Display except that the bird's wings were opened and tilted to show 
the white shoulder-spot, which is -otherwise hidden. This posture was 
once assumed in response to me, but usually occurred during experiments 
involving female calls and strong male features (including lateral 
apteria) or white shoulder-spots as visual features on an accompanying 
female dummy. A variation of this posture observed only once was the 
Full Display With Tail-Tilt and White Shoulder-Spot Posture, assumed 
during an experiment with a female call and female dummy with artificial 
apteria attached. 

Partial Display is essentially a less intense version of Full Dis- 
play in which the lateral apteria are only partially exposed, the combs 
not raised, and the tail up but not fully fanned (Blackford 1963: Fig 
7). I observed this posture, apparently in response to me (28 times), 
when approaching a taped recording of hooting within the territory (five 
times), and approaching female calls (three times). In addition, this 
posture was assumed frequently after playback recordings or dummy ex- 
periments had been terminated and during neighbor-stranger discrim- 
ination experiments (Falls and McNicholl in press). Birds which assumed 
Full Display in response to playbacks of either male or female calls 
usually approached the recording in Partial Display, then assumed Full 
Display on nearing the source of the sound. During neighbor-stranger 
discrimination experiments, birds at their hooting sites initially would 


assume Full Display briefly before leaving the hooting site, then assume 
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Partial Display en route, and finally resume Full Display close to the 
speaker. Occasional hooting en route often accompanied Partial Display. 
Two variations of Partial Display, both apparently assumed in response 
to me, were seen. Both are identical to Partial Display except for the 
features described in their names: Partial Display With Crest Up and 
Partial Display With Crest Up and Tail Down. 

In the Hooting in Full Display Posture, the bird's body is elevated 
at about a 45° angle, with crest down but combs extended and coloured in 
shades ranging from bright yellow through orange to brilliant red, neck 
normal in length but swollen in appearance, lateral apteria and sur- 
rounding white feathers fully exposed, wings to the side and somewhat 
drooped, with no white shoulder-spot, and tail fanned and raised, but 
only to about a 45° angle and thus not over the back. Hooting with 
Exposed Apteria differs from this posture in that the tail is not up and 
pores the wings are held to the sides, and the combs not flared. 
Hooting in Full Display was assumed by all birds approaching dummies or 
recordings of either sex while in the Full Display Posture, and espe- 
cially while walking around the speaker when recordings were played in 
the absence of dummies. The bird would approach in Full Display, stop 
and assume the Hooting in Full Display Posture, hoot, then revert to 
Full Display as described by Hjorth (1970), but with the occasional 
exception noted above. Hooting in Full Display was also assumed in 
ee to me on 27 occasions. 

Copulation Postures 

During mounting and copulation, male Blue Grouse undergo a series 

of postures described briefly by Bendell and Elliott (1967) and in more 


detail by Stirling and Bendell (1970) and by Hjorth (1970). In at- 
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tempted copulations with dummies, the basic sequence of events I ob- 
served was essentially as described and illustrated by Hjorth (1970: 
Fig. 51). Since these postures are described well and readily equated 
between authors, I shall not described them further here, but regard 
them as additional variations of Full Display. One feature not men- 
PAOnede Dys-eroner ujorth, (19/0) sory Stirling .and ‘Bendel! (29/0). but 
illustrated by both is the elevation of the rump feathers during cop- 
ulation. 

Aggressive Postures 

I observed five postures assumed by territorial male Blue Grouse, 
presumably in response to live or dummy male Blue Grouse, that were 
followed by attack in the case of dummies and fleeing by intruding 
birds. Thus, I refer to these postures as aggressive. 

The most commonly observed was the Aggressive, Tail Down Posture in 
which the bird is standing with the feathers pressed tightly to his body 
(Fig. 7). The crest is down, but combs are extended and colored yellow 
through red. The neck is stretched with no sign of the lateral apteria 
or feathers surrounding them. The wings are held to the sides of the 
body, not drooped, and with no indication of the white shoulder-spot. 
The tail is down. On 10 of 15 occasions, I heard birds in this posture 
"srowl." I recorded birds assuming this posture in response to playback 
of hooting without dummies on seven occasions, to male dummies on five 
occasions, and to the observer three times. 

An identical variant except that the tail was up and partially 
fanned (Fig. 8) was observed on seven occasions, five times in response 
to a male dummy and twice to a live male. I termed this the Agressive, 


Tail-Up Posture. No sounds were heard on any of the seven occasions 
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observed. 

Three additional aggressive postures included white shoulder-spots. 
The Aggressive, Tail Down Plus White Shoulder-Spot Posture was identical 
to the Aggressive, Tail Down Posture except that the wings were opened 
in such a manner as to show the white shoulder-spot. I described this 
posture as assumed in response to male dummies four times and to live 
males twice. This variant was accompanied by a "growl" on four occa- 


"on one of these). I once observed the Aggressive, 


sions (15° “growls’ 
Tail-Up Plus White Shoulder-Spot, identical to the Aggressive, Tail-Up 
Posture except for the addition of the shoulder-spot and wing movements 
necessary to achieve this. This posture was assumed in response to a 
male dummy, and was accompanied by a "growl." On one occasion, I ob- 
served the Horizontal Aggressive Plus White Shoulder-Spot Posture, in 
which the body was held horizontally, with crest down, combs extended 
and red, neck stretched, lateral apteria and surrounding white feathers 
not showing, wings open and tilted forward to show the white shoulder- 
spot but not drooped, and tail horizontal. It was assumed in response 
to a male dummy and was accompanied by "growling." 
Discussion 

In this discussion, I first compare my classification with terminology 
in the literature, as summarized in Tables I and III. ~The motivation, 
significance and signal value of each posture and sound are then con- 
sidered, followed by a brief discussion of the problem of conflicting 


motivation and its manifestation, and consideration of the biological 


significance of the variations of each basic posture, 
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COMPARISON WITH THE LITERATURE 

Vocal and Mechanical Sounds 

Hooting is discussed in detail in another paper (McNicholl 1978c), and 
therefore not considered further here. 

ithe J wnoot siwasi referred to as ‘icops!’) shy, Brooks) (1926) sand 
Blackford (1958), both of whom Rae es) to regard it as a single note. 
Brooks (1926) studied D. o. pallidus for which Hjorth's (1970) sonograms 
clearly show two notes, a point he emphasized. I prefer the term 
"whoot" to "single hoot" used by Hjorth (1970), since the call consists 
of two notes, neither of which is identical to a single hoot. However 
the similarity of the words "hoot" and "whoot" may be a source of con- 
fusion in conversations regarding these sounds. 

Although I have treated the "growl" as one call here, there is a 
strong possibility that the "gugugugug" and "ca-ca" descriptions of this 
call ‘(Table DT) xefer ‘to ‘two distinct, though similar .calls, as, al¢o 
suggested by Cooper (1977). As: noted by Blackford (1963) the “alert” 
note given as an intruder approached can be barely audible, and I found 
the "gugugugug" phrasing appropriate in such circumstances. Calls given 
to other males, however, seem much harsher, and better described by the 
"ca-ca" phraseology. 

Flutter flights and loud landings may be different, or loud land- 
ines) «maybe greatly xeduced forms,-of the .flutter™ flight in D.. 0. 
fuliginosus. I suspect. that loud landings aresderived. from flutter 
flights, but constitute a distinct behaviour pattern. Zwickel's ob- 
servation quoted above seems to me a distinctly different behaviour than 
the loud landings I observed. This points needs lari fication however, 


as even the two workers most familiar with this population (J.F. Bendell 
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and F.C. Zwickel) disagree as to whether these are distinct sounds or 
not (pers. comm.). 

Postures 

The Neutral Posture has been referred to by others under similar names, 
and does not offer a:source of confusion (Table III). Cooper (1977) 
describes a "rest posture" and several maintenance postures not included 
in this paper. 

Similarly other descriptions of the Crouch Posture are not sources 
of confusion. The Semi-Crouch Posture does not appear to have been 
described previously, although Skinner (1927) may have been referring to 
this posture when he stated that Blue Grouse "freeze in their tracks." 
The Mobile Crouch appears to be identical to Mossop's (1971) "Crouch and 
run," except that the birds ran on only two of the 14 occasions when I 
observed it, and one bird ran only briefly after walking slowly. The 
ie walked slowly throughout the other 12 observations. The term 
Crouch as used in these postures should not be confused with Brook's 
(1926) "crouching position," which referred to a stage of Full Display 
duyine courtship of "ay.hen.. In; Biue; Grouse, omales*areyjon their ‘tees 
throughout. Courtship, “but in’ ‘some’ grouse, “the jmales’ are | actually 
crouched down on the whole feet during part of the courtship display, 
invoking such terms as "Crouching cum Head-Jerking" for Franklin's 
Spruce Grouse (Canachites canadensis canadensis), "Crouched Forward" for 
Okhotsian Grouse (Falcipennis falcipennis), "Forward cum Crouching" in 
the Black Grouse (Lyrurus tetrix), and "Confronted Crouching" in the 
Greater Prairie Chicken (Tympanuchus cupido), Lesser Pinnated Grouse (T. 
pallidicinctus) and Sharp-tailed Grouse (Pedioecetes phasianellus) 


(Hjorth 1970), and "crouching" by a male Rock Ptarmigan (Lagopus mutus) 
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"attempting to induce a hen to crouch" for copulation (MacDonald 1970). 
Similarly, Watson (1972) has used the term "Crouched Run" and Alway 
(1977) "nervous crouch" for certain agonistic postures in Rock Ptarmigan 
and Franklin's Spruce Grouse respectively. Watson (1972), however, also 
used the term "crouching" in Rock Ptarmigan in the sense used here, when 
approached by a man. 

Most of the variants described here of the Alert Posture do not 
appear to have been distinguished previously, and my basic Alert Posture 
is identical to that of others (e.g. Bendell and Elliott 1967; Mossop 
1971)... Lumsden. (1970) did not. list any of the Alert postures of -male 
Blue Grouse as including white shoulder-spots. 

The literature is somewhat contradictory on the posture assumed 
while hooting. The posture I term Hooting Posture was described well by 
Edson (1925) and both described and illustrated by Bendell and Elliott 
GClQ6/s:,eFic.=6b) and Stirling @and /Bendebl 1:(1970: oweFig ski) ouy Hjorth 
(1970) referred to the lack of special exhibition of "plumage or fleshy 


Tybuti ydidamot, provided ya 


parts.» of thes body" ».during,. “routine: hooting! 
description. His "Oblique" may include it in part, but he provided no 
illustration. Edson (1925) also described the transition between Hoot- 
ing and Hooting with Exposed Apteria postures as displayed by one male, 
and Stirling and Bendell (1970) also mention this transition, but with- 
out. referring “to-.the,, specific) context.),.,.Hjorth,).(1970)« referred..to.a 
gradual transition from the "routine hooting stance" to Full Display in 
response to females, but did not mention Hooting With Exposed Apteria, 
his Oblique cum Multiple Hoot Canto corresponding more closely to Hoot- 


ing in Full Display. Bent (1932) described the Hooting with Exposed 


Apteria posture from his observations on one male, and contrary to my 
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observations both Blackford (1963) and Harju (1974) imply that this 
posture is assumed regularly while hooting. I suspect that this variant 
is assumed only when the bird is aware of an observer, although sub- 
species differences are possible. 

The literature contains a wide array of terms corresponding to the 
various postures I include as Full Display and its’ variants. — Edson 
(1925) described Full Display without naming it on the basis of one 
male, and Brooks (1926) referred to it briefly as the "crouching" posi- 
tion at the beginning of courtship. Cooper (1977) illustrated the pos- 
ture, as “feather spread, “a, term’ also. used by Stirling and ‘Bendell 
(1970: Fig. 4). However, the wing is more drooped in their figure than 
described here or shown by Cooper. Hjorth (1970) described this as the 
"display walking" position, although I include stationary birds in Full 
Display, and the tail is slightly less forward than in Hjorth (1970: 
Fig. poh Be The Full Display Plus Tail-Tilt Posture constitutes the 
courting displays described by Brooks (1926), Skinner (1927), and 
Blackford (1958), and corresponds “to the “full courting display" de- 
scribed by Bendell and Elliott (1967) and shown in their figure 5d. 
Hjorth (1970) described this as “Upright cum Tail-Tilting." Lumsden 
(1970) cited S.D. MacDonald as observing the white shoulder-spot as 
shown by one male D. o. richardsonii during courtship display. Other- 
wise, the Full Display with White Shoulder-Spot does not appear to have 
been described previously. The Hooting in Full Display Posture corres- 


‘ 


ponds to Hjorth's (1970) "Oblique cum Multiple Hoot Canto." Johnsgard 
(1973), citing Hjorth's description, incorrectly implies that this is 


the posture usually assumed by males during hooting. I doubt that this 


posture is ever assumed in the absence of stimuli from other grouse or 
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observers within or immediately adjacent to the territory, except per- 
haps in response to loud female calls on an adjacent territory. 

The Aggressive, Tail-Down Posture corresponds to the "standing 
tall" posture of Stirling and Bendell (1970), but is not described by 
others. The Aggressive Tail-Up Posture corresponds to the posture: shown 
by Hjorth (1970: Fig. 52a), except that the birds were more sleek than 
shown by him. As these two authorities differ on the aggressive posture 
shown, they appear to be contradictory as to whether the tail is up or 
down in the aggressive posture, whereas both are correct. The 
Aggressive, Tail Down Plus White Shoulder-Spot resembles the "neck 
stretch" posture shown by Stirling and Bendell (1970: Fig. 14), except 
that Lidid= not “distinguish- their imeckiistretch, and standing tall as 
different postures. The Aggressive, Tail-Up Plus White Shoulder-Spot 
Posture corresponds to the posture shown by Hjorth (1970: Fig. 53a). 
The Horizontal Aggressive Plus White Shoulder-Spot Posture corresponds 
to, Bendel). wand “Elltote si. WloGiyi me ihreat., Posture’ and Stirling and 
Bendell's (1970) Horizontal Posture except that neither of these include 
the white shoulder-spot. Lumsden (1970) cited S.D. MacDonald as noting 
the white shoulder-spot on male D. o. richardsonii during attacks on 
mirror images, and Stirling and Bendell (1970) drew attention to the 
white spot in the caption to their figure 14 depicting the "neck 
stretch,” but did not discuss it. 

MOTIVATION, SIGNIFICANCE AND SIGNAL VALUE OF POSTURES AND SOUNDS 

Vocal and Mechanical Sounds 

Male Blue Grouse "hoot" when approaching intruders of either sex on 
territory (McNicholl 1978a). This suggests that hooting is important 


both in expelling male intruders and in courting hens. Additional 
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evidence indicates that hooting is the song of Blue Grouse, as discussed 
in detail elsewhere (McNicholl 1978c). 

Whoots were always uttered prior to mounting during the courtship 
behaviour of males at hen dummies (McNicholl 1978a) in the "Rush cum 
Single Hoot Call" sequence of Hjorth (1970). All sequences of behaviour 
in non-experimental situations in which I heard a male give the "whoot" 
also involved live hens. Thus, I agree with previous authors that this 
is a courtship Call’ (Brooks 1926; Hjorth 1970; Stirling and Bendell 
1970). However, this call or one very similar was given in aggressive 
situations in captivity (Cooper 1977), so that an aggressive function is 
also possible. Until such time as the latter situation is observed in 
the field, however, I believe it best to regard Cooper's observations as 
theresulthor™ the niehly “artiiacial sttuavion of birds kept. in’ smal} 
cages. 

Growls were given both in aggressive situations and during inter- 
actions with me (Table I). No growl was given in the three instances 
when birds assumed one of the aggressive postures in my presence, but 
growls were uttered during other interactions with me. In these cases 
the growls were of the less harsh type ("gugugugug"). In contrast, 
growls given during aggressive encounters were of the harsher ("ca-ca") 
type. Thus, the softer type appears to convey fear or possible ambiva- 
lence in the presence of a potential predator, whereas the harsher type 
appears to be aggressive. 

Loud landings are heard in two situations: when a connie eetial male 
is flushed and flies a very short distance from the observer, and when a 
territorial male is courting a hen. This suggests that loud landings 


are an expression of territoriality, emphasizing the presence of the 
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resident male. 
Postures 

The Neutral Posture was assumed only when birds did not see me or 
occasionally by a few tame birds in my presence. Thus, this posture 
appears to be the normal stance adopted by birds not interacting with 
other grouse or potential ee ee not engaged in any sort of main- 
tenance activity and not singing. Cooper (1977) found that Blue Grouse 
isolated in cages spent more than half their time in this posture or in 
aoUresptpositure.t"! 

The Crouch is unquestionably a posture assumed in order to avoid 
detection by a predator. When assumed as an ititial reaction to an 
observer, the Semi-Crouch probably represents the immediate response of 
birds given insufficient warning to assume a Full Crouch. Myi tdata 
(Table IV) showing that most birds in the Crouch, Head Up Posture sub- 
sequently either ran away in one of the Alert postures or flew, support 
Cooper's (1977) suggestion that raising the head from the Crouch posture 
is an “intention movement" (Daanje 1951). The Mobile Crouch appears to 
be a strong avoidance reaction to a potential predator (my data) or, as 
the "Crouch and Run" to a more dominant male (Mossop 1971). 

Alert Postures, like Crouches, appear to be responses to potential 
danger, either as a prelude to predator avoidance or just before escape 
from dominant or resident males. All my observations of males assuming 
these postures in response to live or dummy males (Table VI) were of 
males trespassing on territories of other males. These names appear 
to be a group of "ambivalence" postures (Tinbergen 1952; Morris 1956; 
Hinde 1973), each representing a particular "compromise" (indnoe 1956) 


between tendencies to flee and to remain in the occupied place. The 
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variety of comb color displayed, and the inclusion of the white shoulder- 
spot in some variations of Alert postures are consistent with this 
interpretation. 

The Hooting Posture was never assumed in an experimental situation 
involving dummies or calls, agreeing with the suggestion of Bendell and 
Pliirottecc! 96/)ecand) Stirling and: Bendel (1970) “that. this) posture as 
assumed during routine hooting only. On approach by an observer, the 
grouse spread feathers to partially expose the lateral apteria in an 
apparent "intention movement" (Daanje 1951), signalling a bird's read- 
iness to assume Partial Display or Full Display. The Hooting with 
Exposed Apteria assumed as a result of this feather movement is main- 
tained in the continued presence of an observer, but is not maintained 
if the observer approaches too closely. Thus, this posture appears to 
be a "compromise" posture (Andrew 1956) in a conflict situation of 
remaining to hoot vs. reacting to an observer (or predator) by fleeing, 
Crouching or approaching. 

Responses of male Blue Grouse to playbacks show that Full Display 
is assumed by a resident male Blue Grouse as a reaction to any con- 
specific on his territory, and not primarily as a courtship posture 
(McNicholl 1978a). Thus, Full Display signals to the intruder that a 
resident male is approaching. Intruding males also assume this posture, 
but only near a female, and only in the absence of the resident male. 
Such intruders immediately assume one of the Alert postures and run away 
if the resident male approaches. On the other hand, Full Display With 
Tail-Tilt was assumed only in the presence of a live or dummy female, 
and is thus clearly a courtship posture. Partial Display Sencars to be 


a transitional posture between Neutral and Full Display, and also after 
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Full Display, when the stimulus is waning. Full Display With Crest Up, 
Full Display With Unfanned, Raised Tail and the two Full Display pos- 
tures with white shoulder-spots all appear to be "compromise" postures 
(Andrew 1956) between courtship and attack or fleeing tendencies. 
Hooting in Full Display represents an exaggeration of Full Display in 
both territorial and courtship situations. This posture was assumed 
both before and after Full Display, and appeared to emphasize the mes- 
Sage of rull Display.” Hooting in Full Display thus: fits ‘the criteria. of 
behavioural "punctuation" in the sense of Hailman and Dzelzhalns (1974), 
except that it occurs infrequently. 

The Aggressive Postures appear to have been correctly interpreted 
as indicating aggression by Stirling and Bendell (1970), Mossop (1971), 
and others, as I observed these postures as assumed only in response to 
live or dummy males, except as rarely directed towards me. 

CONFLICTING MOTIVATIONS AND THEIR MANIFESTATION 

A number of variants of basic postures are clearly manifestations of 
conflicting motivations. These postures combine various features of 
different basic postures, such as Full Display features with the raised 
crest of Alert postures. These “compromise” postures are: all the 
Alert postures, Hooting With Exposed Apteria, Full Display With Crest 
Up, Full Display With Unfanned, Raised Tail, and the two Full Display 
postures which include white shoulder-spots. 

The white shoulder-spot (Lumsden 1970) or white flash (Cooper 1977) 
occurs in various conflict situations, such as in some of the Alert 
postures, during aggressive interactions, and at the approach of an 
observer (potential predator) while the male is courting a hen. Thus, lI 


agree with Lumsden (1970), Hjorth (1970), and Cooper (197.7) “Phat. tne 
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white shoulder-spot may represent "fear" and possibly "subordinance" in 
conflict situations. This feature is discussed in more detail in 
McNicholl (1978a). 

Combs often form a striking feature of male grouse (Hjorth 1970; 
MacDonald 1970), often remaining constant in color. In male Blue Grouse 
they are extended in postures connoting a high degree of "emotion;" 
variations of Full Display, Aggressive postures, and Alert postures. As 
noted by Wing (1946), Blackford (1958) and Hjorth (1970), comb color 
changes during displays ranging from dull yellow through bright yellow 
and orange to red, presumably depending on blood flow within the combs 
(Hjorth 1970). This color change appears to reflect intensity of reac- 
tion rather than being a reaction in itself. 

SIGNIFICANCE OF VARIANTS OF BASIC POSTURES 

Postures are grouped in this paper according to presumed derivation from 
a few basic types. Some of these variants clearly signify different 
motivations (e.g. Full Display vs. Full Display Plus Tail-Tilt), while 
others appear to be subdued or exaggerated forms of the basic posture 
(eve. Partial Display, vs. full | Display vs. Hooting in Full. Display; 
Crouch vs. Semi-Crouch vs. Mobile Crouch). Several are manifestations 
of conflict situations. The significance of rarely observed postures 
needs clarification, and the possibility that some may be more prevalent 
at certain times of day warrants investigation, though I did not find 
strong, indications of this. In this paper, 1 have SSeS only to 
group these postures according to basic themes, and to compare postures 
already described in the literature with each other and with the term- 


inology used here. 
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Table I. Vocal and mechanical sounds of male Blue Grouse 

Sound Associated Behaviour Other Terms Published 

Be Vocal: 

Hoot Singing in Hooting Posture Multiple Hoot - 
Or evariant. Stop .to hoot in Blackford (1958); 
Full Display (rarely) or Full Hyoreh (1970) . 
Display Plus Tail-Tilt 

Whoot In courtship: particularly Oop! - Brooks 1926; 
ine Rieh cumssing Hoot wall. Blackford 1958 
(Hjorth 1970) Single Hoot Call - 

Hjorth (1970) 
Growl To live or dummy males & "alert" note - 


B. Mechanical: 


Pilutter Plight 


Loud landing 


taped hooting (28 records) 3 
in response to me (38 records) 
-possibly two calls-see 


Bexct 


Heard only twice; activity 


not seen 


Heard 3 times when male 
landed near playback of hen 
call or hen; 35 times on 
flushing and landing close; 
67 times when Whoots also 


heard and both sexes present 


Blackford 1963; 
"cugugugug" - Stirling 
and Bendell (1970); 


"Ca=Ca. = Mossop Glen es 


Rogers fide Johnsgard 


(1973). 


see Blackford (1958, 
USGS Vorehjorth: (1970) 


for various terms 
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Table II. Number of days on which Whoots were heard, 1972-1974 
Month Number of days on which Whoots were heard 
March a 
April 0 
May 13 
June 10 
July 2 
August Z 
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Table III. Postures, grouped as variants as six main types. 


Basic Posture Variant (s) Published Equivalents 


1. Neutral Normal neutral pose (Mossop 
1971); Neutral appearance 
(Hjorth 1970) 
Ze Crouch other authors use same term 
a. Crouch, Head-Up 
b. Semi-Crouch 
c. Mobile Crouch Crouch and Run (Mossop 1971) 
oS, Alert other authors use same term 
a. Alert, Tail Down 
b. Alert, Crest Down 
@sPartial Alert 
d. Alert + White Shoulder-Spot 
e. Alert, Tail Down + 
White Shoulder-Spot 
f. Alert, Crest Down + 
White Shoulder-Spot 
g. Partial Alert + 
White Shoulder-Spot 
h. Alert + Apteria 
i. Alert. «bail Downe+sAptertia 
4. Hooting same or similar term by others 
possibly Oblique of Hjorth 


(1970) sein parts 
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Table Iti '(Cont.) 
Basic Posture 


Variant (s) 


Hooting (cont.) 


Exposed Apteria 


Deere. Display 


a. Full Display + 


Tag teil 


b. Full Display with 


Unfanned, 


c. Full Display with 


Crest Up 


d. Full Display + 


a. Hooting With 


Published Equivalents 


not specifically named by 
others 

Crouching (Brooks 1926) 
Feather Spread (Stirling and 
Bendell 1970; Cooper 1977) 
Display walking (Hjorth 1970) 
courting displays (Brooks 1926; 
Skinner 1927% Blackford: 1958) 
Full courting display 
(Bendell and Elliott 1967) 
Upright cum Tail-Tilting 


(Hjorth 1970) 


Raised Tail 


White Shoulder-Spot 


e. Full Display with 


Tail-Tilt + White Shoulder-Spot 


f. Partial Display 


g. Hooting in Full Display Oblique cum Multiple 


Hoot Canto (Hjorth 1970) 
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Table Pri (Cont) 


Basic Posture 


oe 


Variant (s) Published Equivalents 


Aggressive, Tail Down Stancinewlall (Stirling -and 


a. 


Bendell 1970) 


Aggressive, Fighting behaviour in Fig. 52A 
Tail Up of Hjorth (1970) 

Aggressive, similar to neck stretch of 
Tail Down + Stirling and Bendell (1970) 


White Shoulder-Spot 


c. Aggressive, Shoulder patch display in Hjorth 
Tails + White (1970: | Rig. 253A) 
Shoulder-Spot 

ds. Horizontal, + Similar to Threat Posture 


White Shoulder- (Bendell and Elliott (1967) & 
Spot Horizontal Posture (Stirling 
and Bendell 1970) with addition 


of shoulder spots. 
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Table IV. Number of male Blue Grouse exhibiting variations of the Crouch 
and other behaviour patterns after previous assumption of the Crouch or 


ts vVarivants 


Post-Crouch Behaviour Previous Crouch posture 
Crouch, Semi- Mobile 
Crouch Head Up Crouch Crouch 
Remained crouched (15+ min.) 157 1 - ~ 


to 
! 
! 
I 


Crouch, Head Up 


Semi-Crouch 4 - = = 
Mobile Crouch 10 - - - 
Resume Hooting Posture 4 0 ih 0 
Resume Neutral Posture 2 1 0 0 


Show one of Full Display 


postures 8 us 0 0 
Show one of Alert postures 62 10 2 10 
Show Aggressive postures 2 0 0 0 
Growl 7% 0 0 0 
Flush 28 a S) 0 
Total 153 15 8 js 


* on two occasions while still in Crouch 
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Table V. Number of male Blue Grouse showing comb colour and white 


feathers surrounding lateral apteria and "growling" during Alert 


postures 
——s eeeeeeeeSSSSSSFSSSSSSSSSSSeeeeeee 
Combs White Feathers Growl 
colour colour not slightly not yes no 
shown* shown visible shown 
ST more 
Alert 32 82 4 LO De eh03 
Alert, Tail Down 15 42 y| 56 8 49 
Alert, Crest Down 9 Zo 0 34 if 33 
Partial Alert 6 5 2 9 0 aia 
Alert Plus White 
Shoulder-Spot' 1 6 0 7 0 ? 
Alert Plus Apteria 2 0 2 0 0 ji 
Alert, Tail Down 
Plus Apteria S 0 3 0 1 2 


* Red in two instances of Alert Posture; yellow in all others 

' 4 postures combined; Alert Plus White Shoulder-Spot Posture; Alert, 
Crest Down Plus White Shoulder-Spot Posture; Alert, Tail Down Plus 
White Shoulder-Spot Posture; Partial Alert Plus White Shoulder-Spot 


Posture 
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Table VI. Number of male Blue Grouse that reacted to three stimuli by 


assuming Alert postures 


Posture Observer Other live or Chick 

dummy male Whistle 
Alert isi 5) 1 
Peert. lail Down 54 2 0 
Alert, Crest Down 32 3 0 
Partial Alert ve 0 0 
Alert Plus White Shoulder-Spot* i 0 0 
Alert Plus Apteria Z 0 a8 
Mere Tail Down Plus Apteria 8 0 0 


* Combining four postures as in Table V. 
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Table VII. Number of male Blue Grouse that assumed various behaviour 


patterns before and after assuming Alert postures 


Behaviour pattern Before After 
Hooting or standing quiet 123 109 
Crouch z 87 87 
Flush 14 SH 
Full Display or variant 3 1 


Aggressive al 0 
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Fig. 1. Neutral Posture of male Blue Grouse 


Fig. 2. Crouch Posture of male Blue Grouse. 
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Fig. 3. Alert, Tail Down Posture of male Blue Grouse. 


Fig. 4. Alert, Crest Down Posture of male Blue Grouse. 
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Fig. 5. Hooting Posture of male Blue Grouse. 


Fig. 6. Hooting with Exposed Apteria Posture of male Blue Grouse. 
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Fig. 7. Aggressive, Tail-Down Posture of male Blue Grouse. 


Fig. 8. Aggressive, Tail-Up Posture of male Blue Grouse. 
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PAPER’ 2. FUNCTIONAL ASPECTS OF SOME DISPLAY COMPONENTS OF MALE BLUE 
GROUSE 

Although displays of male Blue Grouse (Dendragapus obscurus) have been 
described “in detail by several authors »(Brooks 1926; Hjorth 1970; 
Stirling and Bendell 1970; and others), an experimental analysis of the 
functions of display components is -lacking. 

From) 197 le'to, 1974, I studied the: social, behavior of male. Blue 
Grouse on Vancouver Island, British Columbia. Part of the study con- 
sisted of an analysis of functions of some display components in males. 
This study was designed to differentiate general displays from displays 
or postures assumed in response to only males or females, or to intrud- 
ing observers (presumed to be equivalent to predators). 

METHODS 

This study was conducted on Comox Burn (Zwickel and Bendell 1972), 
approximately 19 km northwest of Courtenay, British Columbia. The 
genetal area vis <described) by Zwickel 1(1972)) and) ;Martin) (1973).,.and 
Sspecitic territories of erouse which 1 ‘studied? are <described iby 
McNichol? )(197 8a) 

I conducted experiments to test the reactions of male Blue Grouse 
fo) vocal and, visual, stimuli within their territories. The primary 
objective was to determine which display feature(s) males might use in 
repelling another male from his territory and/or for challenging a 
resident “on the ‘latter's territory. However, displays and display 
features (including song) frequently have more than one function (Lack 
1940, 1974; Armstrong 1947, 1973; Andrew 1956, °1961:) Hinde, 1964.) "and 
others). Therefore, to distinguish features or displays which signal 


Sie 


age 


zy Drei eo eae tebe reared feria t oty of ae ett | 
442° Yo’ Bne hci: faite ale mt? aT ah peech elie soit Ie, 


‘ih Le 


oD taal } 


hey ie ae 


” 
wer Tee nt 


vt tin Ee oe eH OO? ck OTR fatter Raat thigh 


ry 4 
bay at 


Persea.) te subtly ride Pihjoroa Taunilv bag adel 


ae 7 


ra 


ono nett steqheved: Wereupewt, (ghte yotbilimt) een 
aOR OLR werBih FETC ye THRE its emsk aves 0008 it 
ayelyekh ye WoT: Getugetrath or ,oretsredT  .(exentto 4 7 


+ neg 6 yi) aaa ee fare fa 


ine 2/a0 ‘tha r sb deka al do tyor tases othe 


AiO Ly a ‘eA a os, RIM egao Lageutnog Le 


\ 
ee Aaa ines: 2 ter30! . aclt et Sqebbasr f 


tee Y Me ; 
er _ 7 
: ‘eee _ shy. r 


rn Sl ae le Ried dt ak 
i |. Copan tna ante itsoie ines 
‘god, “a hich oane uetqad je 
is as a ° 
| ito) aor bpetnd ‘Tevisnsited i | 


| ee ‘anit te Alter Inne ee 39 


tog 34 Hea eB hs homyhesh aow ours 
Chie sgl toms arya ae fomvase aurea 
ht oho teehapal ‘4 ng rae arsvtsed@ 4 


vel tie 
nee Ce | 


is: 


Cae hh at c atabtes oaw Yona” 
1 


ypyaeoaind om Neeneton: od bE Vleet 


aa 
ca i) 


Soe Cie (eek hashe ven cL BOTD | 


La take 
fos ti bn 


‘OR 


ae 


' oi 
ae Ne ay ' vi a a 
f) * Pag. 2 ras, Bi it - 

Rd ‘A “ : r. ; 

“ves a Ty 
- ee he 11 Py ad 

f ae) as 
ae . | Og 

} ] 7 a rn a 


agonistic intentions to another male from those used as a general re- 
sponse to all grouse or to females only, the experimental repertoire 
included models and taped vocalizations of both sexes. A priori assump- 
tions based on previously published work (e.g. Hoffman 1956; Blackford 
1958, 1963; Boag 1966; Bendell and Elliott 1967; Harju 1974; and others) 
were that males are territorial and promiscuous, or at least not mono- 
gamous, and will thus court any female entering their territories. 

The male call I used for playback was the song, generally known as 
Hooting (Stirling and Bendell 1970). This song is common and readily 
recorded anmeéthe field.y For 4 femaletcaldl, sbvinitially +selected* the 
Whinny, so termed by Stirling and Bendell (1966). This call had been 
recorded in an aviary when females were in precopulatory situations. 
However, some males did not respond to this call by approach when they 
would actively court or chase females and/or would approach calls of 
young chicks or imitations ‘of ithese. Thus342 tested reactions tofiimatles 
to other female calls also. I chose a cluck given by hens when with 
chicks (hereafter the Brood Cluck), partly because it often elicits a 
response from males at times when they do not react to the Whinny. I 
also used the Liquid Cluck (Kristensen 1973), a call I had recorded when 
a hen gave it on finding a dummy hen at her nest. 

To determine reactions of males to the presence of each sex on 
their territories, I used mounted specimens with strong male characters 
and others with strong female characters in test situations. I chose a 
male in Full Display posture in which conspicuous male characters are 
displayed (McNicholl 1978b), and a female in the Squat posture (Stirling 
and Bendell 1970: Fig. 9), assumed by females before and during copula- 


tion. When presented to live birds, I anticipated that these dummies 
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should elicit the most extreme responses to males and females respec- 
ively, especially if accompanied by appropriate calls. To determine the 
most extreme response by one male to another male on his territory, I 
presented him with a Full Display male dummy while playing taped Hoot- 
ing. For the most extreme response to a female, I presented him with a 
Squat female dummy accompanied by taped Whinny, Brood Cluck or Liquid 
Cluck. To differentiate between the opposite reactions I anticipated 
from these experiments, I also presented males with intermediate dun- 
Mmres: “a Male in a posture’ identical togrull Display “but with no expo- 
sure of lateral apteria or white feathers surrounding them; a male 
mounted in the female Squat posture; a female mounted in Full Display, 
including false lateral apteria; and a female mounted in Full Display, 
but lacking lateral apteria. Each of these postures was presented to 
males with and without accompany-ing playbacks of both Hooting and 
female calls on different occasions, so that a wide range of male and 
female stimuli were presented. Two additional dummies were constructed 
by attaching white "shoulder-spots" (Lumsden 1970) to the Full Display, 
non-apteria mounts of each sex. 

An additional experiment was designed to test the relative 
strengths of male and female calls when played in the presence of mounts 
of each sex. Mounts of both a Full Display male and a Squat female were 
presented together to a male while either Hooting or female calls were 
played. 

A less rigorous experiment was to present males with an imitated 
call of young chicks, noting the response of the male. These experi- 
ments were presented opportunistically. The results of these experi- 


ments provide a comparison to seasonal trends in association with other 
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stimuli. 

All experiments with dummies and playbacks were preceded by a 10 
min observation period during which I took notes of any vocalizations or 
other activity while out of sight of the bird. If playbacks were used, 
I started the recordings immediately after the observation period. A 
speaker was located near the dummy(ies) which was/were set in place in 
Closeyiproximityiito, gbut bout ofilsisht® of#eithe bird to’ be” tested.’ When 
birds did not approach, these negative results were used in tabulations 
of response to calls, not in tabulating responses to dummies. 

Silent dummies could not be presented without some form of observer 
intrusion. These were presented by one of two methods. For individuals 
known to be inclined to flush on seeing an observer, dummies were 
attached to a telescoping pole and moved into view of the subject from a 
concealed location. This allowed the observer to remain hidden for at 
least most of the experiment. In the case of more tame birds, the male 
was slowly driven in the direction of the dummy until he saw it, at 
which time I would hide while still watching him. 

Approximately 20 males in each year served as principal experi- 
mental subjects, of which most (33 of 36) were previously color-banded. 
I attempted to remain out of sight of the bird as much as possible and 
in most cases confirmed the identity of the subject during the experi- 
ment. Otherwise, I identified the subject after a 10 minute observation 
period. Length of the experimental period depended on the reaction of 
the bird. If males did not react after 30 min. of playback, the experi- 
ment was terminated. 

If a bird had to be identified through a deliberate approach by me, 


the reaction to me was recorded. These data were also noted for any 
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accidental encounters with males. 

Tosmeduce? habituation ;ito »taped  calls),.,,(Falls»1969;,. Krebs )1971; 
Verner and Milligan 1971; Petrinovich and Peeke 1973; Brooks and Falls 
1975), I usually presented a particular call to a given male only once 
per week but in a few cases calls were played both at the beginning and 
at the end of the week. 

The recording of the Whinny was supplied by J.F. Bendell from a 
ealipgrecorded\Simrancaviary. “Allsotherscalis used, in. playbacks, were 
recorded in the field. 

Early playbacks were done with a Uher 4000 Report L tape recorder 
or occasionally with a portable Sony cassette recorder, but for the 
majority of playback experiments, I used a Nagra 3B tape recorder with a 
wooden speaker colum in which four oval 9 inch speakers plus a 4 inch 
tweeter were mounted. Each call was played on a continuous loop mounted 
in Cousino Audiovendor tape cartridges. These loops consisted of one 
call each, followed by 10 sec of silence, an interval within the normal 
range of Hooting intervals for this population of Blue Grouse (McNicholl 
1978c). Each vocalization was played at the volume which I estimated to 
be normal for the particular call, as response to recordings of songs 
may be influenced by the volume of the playback (Brooks and Falls 1975). 
RESULTS 

When male Blue Grouse responded to calls of either sex, they did so 
in a standard manner. The initial response was to begin Hooting if they 
had been silent previously, first by uttering a few soft hoots, with 
these becoming louder. If already Hooting, the initial response was to 
lower the volume and alter the rate, usually Hooting at more frequent 


intervals when any female call was played, and matching the rate of the 
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playback if Hooting was played. Subjects which did not approach the 
sound continued Hooting at the new rate as long as the tape was played. 
On the other hand, subjects which did approach stopped Hooting at regu- 
lar intervals at the initiation of approach, but Hooted intermittently 
en Toutes» Approach by’ territorial males to ‘calls of either ‘sex’ when 
played inside the boundaries of their own territories was immediate in 
Only 8 Gases: or 247- positive approaches (> to playback™ Hooting;’ "3 to 
playbacks* of “Whinny calis).° “In “the remaining 239° "approaches (96.7%), 
the resident did not approach until after at least five minutes, and 
usually longer. In contrast, nonresident males which appeared inside 
territories “of “other Dirds ‘at playbacks *of female calls did ‘so’ very 
quickly, always in less than five minutes. These birds appeared to be 
yearlings, as they were browner and smaller than most territorial males, 
and in some cases band combinations proved they were either yearlings or 
two-year old birds not yet known to have territories. When birds ap- 
proached all playbacks they appeared near the speaker in Full Display, 
although much of the approach was in Partial Display (McNicholl 1978a). 

Responses to playbacks of Hooting within territories, summarized in 
Fig. 1 show ‘that males did not respond to Hooting within their terri- 
tories early in the season. As territories were large (mean #2. [Ph cha)= 
and territorial males spent most of their time Hooting at a small number 
of spots (McNicholl 1978a), ensuring that the playback was within the 
territory was simple. About the time adult females and yearlings arrive 
(mid to late April), males responded vocally but did not approach the 
sound. Failure to approach the speaker was not merely an artifact of 
the experiment as other males, presumably yearlings or two-year olds 


without territories, also Hooted within territories of adult males dur- 
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ing this period. These birds were not approached by the resident. By 
late April intruders and playbacks of Hooting were approached in Full 
Display. The transition from no approach to approach was brief: only 
one of 23 birds approached the speaker from 1-15 April, and only 2 of 19 
Pome O-2ae april sl cach. on the 24thvande 25th). -but)6 06 8 birds ap— 
proached from 26-30 April. However, during the entire period intruding 
males, either living or mounted, when seen by resident males within 
their territories were always attacked, whether vocal or silent. 

Figs. 2-4 summarize responses to playbacks of recorded female 
calls. There was a marked seasonal response to the Whinny and a pos- 
sible seasonal response to other calls. There was a positive response 
to at least one type of female call throughout the season from mid April 
tentnevend of July. but possibly not puaon (Go; mid-April, “In addition, to 
lowering the volume and increasing the frequency of Hooting in response 
to calls of females, males frequently (32.4% of positive responses) 
omitted one or more syllables from each song. 

Males sometimes flew toward playbacks of Brood Clucks. This res- 
ponse was -highest. in May 3(2/.3% of {the birds ‘tested... N=22, vs. mone. in 
Sunes N=2t) ve. i), ain auly ; N*l4) 3 othe sincidence sof walking only part 
way towards the speaker was greatest in June (41.7% vs. 13.6% in May and 
jai in July)... From.19, to 30. June’ no tmales. approached, playbacks. of 
Brood Clucks (N=10). The tendency to approach the speaker when Brood 
Clucks were played then increased in July. 

Response to the Liquid Cluck differed from that to the other female 
calls in that the male never approached the speaker directly, but 
circled in a wide arc before approaching it closely. This suggests a 


ventriloqual effect of this call. I twice observed males responding to 


58 


wt  Sareish wea nt? ve a a Li ba Taina o? 
a 


ack ind, Sedoas ve sda, sy RRO fo we ‘ 
fas. Sisltdd. paw me taen 0 daedreginm ia 
BY Hoot. ei ena | TP ee eh ans ie roadie : a vis 

abe OS ee eae ag. es a ee 


atiso- Lives Sf) titers eee A RA 
Le. 


bead 
ive Pa Ret aiible us say * ae 
hen ai slintres wants “a8 abies sxi8ig 


a APS 
PS 


fama bs) teen 49 adaa te: 5. Ola alae lane Re a 


io 


a Ata te “Pistined, Iihiboche i Aa, SegNT . ' 

Ww ut a ‘dee we a? pacing Tonoaaea 
Apt ay dae ogee Niet ad ToT? srg teal 
Laddeb bh “| hee 44 2, i her gud tau. Fo ba 


iiscoky $6, -yodSipaae iy eee UNS ‘guiptioe ott, 48 


“ kat a2 
‘a 
- ; 


16° RNS) vas batenr |e lene? ty. SEE i 


ch, toa se malades tye axon 1% om bl 


” 
a eas 


aa wih ai Ae hp wat? daymt'sanbe asta x 


a abake he ha Pesta ral alo ery Prom , rT 
¥ ee 
ot | ‘i | Sab iit oi 968 Aste ce vf +e gh det . bi: 

he? t jay) aN Cons) Bobit. ots oka aie aediiage, ont ehrowed ne 

ys ava stomps ae Ai 8 AE oe #481, cont elit alk ai 
Hour v yoteouk a doswe ings i oi Ss sy ont .aOkwan) ‘WAgutd pobre 
a ian ‘Mela i anova ewd9, bowl nents : 

X 

wie salto ur oo psd net betes ibys) Woeht a? ug sansqeen Ut 
wad: .4S2nevih. yatasy de aytz “toni hogar alnat ons sRAR i ottan | 
S a74geger pid) | aiden! >) 4; s7itoaomtge, Siated ese vhiw @ wa patito 


ay ethan: ngee pele fovea de Seale plas tg sastiy feupottxaney i 


Mt 
= 

7 

fe 
a 


Liquid Clucks of live hens, and on both occasions they ran around in 
wide circles in Full Display, apparently experiencing difficulty locat- 
ing the hen. One male apparently found the hen after approximately 20 
min., as I heard several Whoots (a male courtship call, Stirling and 
Bendell 1970), but the other male never located the hen before she moved 
off his territory. The stimulus which invoked this call in these two 
hens is unknown; no nest was in the vicinity in either case. 

Table 1 documents data on reactions of male Blue Grouse to imita- 
tion chick whistles, a call given by chicks when they are separated from 
the hen and/or brood. These data also show a seasonal response, al- 
though this was complicated by responses of individual birds. Positive 
responses included pausing briefly in one of the Alert postures 
(McNicholl 1978a) and approaching in Full Display or a variant of Full 
Display. 

When male Blue Grouse approached dummies, they always appeared in 
Full Display and mee usually silent. On seeing a male dummy accompan- 
ded -by.a,playback,y of, Heoting, the bird assumed an Aggressive posture 
(McNicholl 1978b), sometimes with the white shoulder-spot, and always 
attacked the dummy (Table 2). On seeing a female dummy in the Squat 
posture, accompanied by any female calls, the subject "courted" the 
dummy in the behavioral sequence described by Hjorth (1970) and Stirling 
and Bendell (1970), and then mounted it. 

In the absence of calls, all male dummies were attacked regardless 
of stance, whereas all females were courted (Table 2). Silent females 
in the Squat posture were mounted, as were those with raised tails. 
Males in the female Squat posture were usually attacked when silent, but 


courted and mounted when accompanied by female calls. "Hooting" female 
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dummies in the Squat posture were courted and mounted, whereas "hooting" 
females with raised tails but no artificial apteria were attacked if 
silent or accompanied by Hooting, but courted if accompanied by female 
calls. In the latter case, courting males displayed the white shoulder- 
spot. Males with the white shoulder-spots were attacked by territorial 
males, whether silent or accompanied by calls of either sex. Females 
with white shoulder-spots were courted but not mounted if silent or with 
female calls. The. subject also displayed white shoulder-spots when 
female calls accompanied these dummies. When females with white 
shoulder-spots were accompanied by Hooting, the subject assumed an 
Aggressive posture, but reverted to courtship behavior without mounting. 

Experiments described in Table 2 were conducted with speaker and 
dummy close together, but in 40 experiments (20 with Hooting males and 
20 with females and female calls), dummies were kept about five feet 
Buse the speaker to test whether the bird approached the sound or dumny. 
In all cases, the bird approached the sound only until seeing the dummy, 
and then approached the latter. 

In 22 experiments male and female dummies were presented simulta- 
neously. Subject males interacted with the dummy of the same sex as the 
playback call which accompanied the experiment, i.e. attacked male 
dummies when Hooting was played, and courted female dummies when 
Whinnies and Brood Clucks were played (Table 3). 

DISCUSSION 

DISPLAY COMPONENTS 

In this section, I discuss the apparent signal value of certain display 
components, as indicated by results of experiments described above. 


Terminology for postures follows McNicholl (1978b). 
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Responses of male Blue Grouse to playbacks show that Full Display 
is assumed by a resident male Blue Grouse as a reaction to any con- 
Specific onhis, territory, .and not primarily Jas a..courtship posture. 
thus Full Display, signals to the intruder that-a,resident.male is 
approaching. Intruding males also assume this posture, but only near a 
female, and only in the absence of the resident male. Such intruders 
immediately assume one of the Alert postures and run away if the resi- 
dent male approaches. 

Experiments showing that all male dummies were attacked and all 
female dummies courted in the absence of calls indicate that plumage 
alone is sufficient for a grouse to distinguish sex. The Squat posture, 
however, was a powerful stimulus for mounting and courtship behavior, 
since male dummies in this posture were mounted if accompanied by female 
calls. "Hooting" by female dummies in this posture was not a sufficient 
male stimulus to provoke attack and override the tendency to mount birds 
itatne soquat < 

Hjorth (1970) commented that the striking effect of the fanned, 
raised, tail in Full Display may, aid.in “sex recognition. [his hardly 
seems necessary if plumage alone is sufficient for such recognition. 
Hjorth emphasized the raised tail as an element of threat, an inter- 
pretation supported by its. occurrence..in some, Aggressive postures 
(McNicholl. 19785). The fact that female dummies with raised tails 
inhibited mounting in all but 3 of 45 cases supports his interpretation 
also. On the other hand, raised tails did not prevent attacks on male 
dummies, and Stirling and Bendell (1970) indicated that the most extreme 
aggressive postures were those with the tail down. 


The striking combination of the bright yellow "air sacs" (Brooks 
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1926; Cooper 1977; and others) and white feathers surrounding them in D. 
o. fuliginosus has been remarked upon by several authors (e.g. Bendell 
ancy tA liott 1967s Hjorth 1970)" “These “air sacs" are in fact *two-areas 
of conspicuous yellow skin on the side of the neck which are devoid of 
feathers and deeply furrowed. Thus, Hjorth (1970) more accurately 
termed them "lateral apteria." This remarkable exposure of apteria is 
highly suggestive of a display function, as birds usually keep apteria 
hidden by feathers (Stettenheim 1972). lthough tail-up female dummies 
were courted by males (Table 2), these males attacked such dummies 
vigorously if artificial yellow apteria were added. Non-resident males 
approaching female playbacks retreated rapidly if the resident ap- 
proached in Full Display, or if any form of dummy with yellow apteria 
was present at the speaker. These data and the fact that resident males 
approached all grouse dummies in Full Display suggest that exposure of 
the lateral apteria form a strong "social releaser" (Tinbergen 1948) in 
this species leading resident males to attack, causing intruding males 
to flee, and possibly attracting females. The white feathers surround- 
ine these. apterita were apparently not necessary tom elicit these reac= 
tions. Their function is unknown, except perhaps as emphasis for the 
yellow apteria. 

The white shoulder-spot (Lumsden 1970) or white flash (Cooper 1977) 
occurred in various conflict situations, such as during aggressive 
interactions, at the approach of an observer while the male is courting 
a hen, and in various Alert postures (McNicholl 1978b). ‘These observ- 
ations lead me to agree with Lumsden (1970), Hjorth (1970), and Cooper 
(1977) that the white shoulder-spot may represent "fear" and possibly 


"csubordinance" in conflict situations. The fact that males will court 
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male dummies if female calls are played, but will attack the same dun- 
mies with the same calls if artificial white shoulder-spots are added, 
suggests that the shoulder-spot is a strong releaser of aggression. 
Contrary to Hjorth's (1970) remarks that the shoulder-spot does not 
occur on aggressors in this species, Stirling and Bendell (1970) illus- 
trated. it on an aggressor, and I have elsewhere described three 
Agressive postures “which include ‘this’ feature (McNicholl .1978b). 
Aggressors which display these structures may be subordinate individuals 
which happen to be in the place where they are most dominant (i.e., 
their own territory), and thus in a conflict situation of high motiva- 
tion (to attack an/ intruding male, ‘but “afraid” the ‘Jatter may be more 
dominant. On the other hand, the fact that males would not mount female 
dummies with this feature attached (Table 2), suggests that the white 
shoulder-spot may inhibit males when displayed by females. 

The finding that male Blue Grouse orient towards visual stimuli 
once they see dummies is consistent with studies on several other sing- 
ine birds, indicatine that birds tend’ to orientate towards -sounds at a 
distance, but towards’ visual stimuli at close range (e.g. Stein 1963; 
Brooks. and Falls 1075; Emlen et al. 1975; and others). When Hooting, 
Blue Grouse tend to orientate towards other hooting neighbors (pers. 
obs.), and when Hooting is played back, will turn to face the new sound 
(Falls and McNicholl in press). 

The results of my experiments with two dummies, one of each sex, 
and a call of one sex only showed that subject males interacted with the 
same sex as the call being played. This emphasizes the powerful stimu- 


lus of calls noted in the ability of female calls to override sex identi- 


fication by plumage. 
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These results differ a those obtained from "arena" tests by 
Mossop (1971), Hemus (1972), Donaldson (1973), Low (1974), and Bergerud 
and Hemus (1975), in which they played female calls in the presence of a 
female dummy and a set of mirrors. Males were attracted to the female 
call and the dummy, but then interacted with the mirrors. The movements 
of the males: in the mirrors may eaten the apparent contradiction in 
our results. In my experiments, the birds were presented with two 
immobile dummies and a call. In the arena experiment, the male is 
presented with an immobile female dummy, a call, and mobile male mirror 
images. The subject in the arena tests assumed an Aggressive posture 
‘towards the male in the mirror, which in turn shows an Aggressive pos- 
ture. This causes the subject to show a‘"fear™ reaction (Cooper 1977), 
wrichitis.calso tshown™by thebird Win the mirror. Ydealily, the subject 
would be presented with two mobile dummies, each of which would react in 
a manner appropriate to a response of that sex, rather than showing 
behavior identical to that of the subject. I believe the variables are 
less confusing in my ene of presenting two immobile dummies, and thus 
my results are more clear-cut than those obtained through mirror tests. 
SEASONALITY OF RESPONSE TO PLAYBACK 
Results of playback experiments showed a marked seasonality of response 
to grouse calls. Although males showed a positive approach to female 
calls from mid-April until the end of June, there was a seasonally 
differential response to different calls. The lack of response to the 
Whinny prior to mid-April correlates well with Simard's (1964) physio- 
logical data, showing adult males to be in full breeding condition from 
the first week of April to the first week of June. The early seasonal 


waning of response to taped Whinnies in comparison to other female calls 
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is consistent with the proposal that this call is pre-copulatory 
(Stirling and Bendell 1966, 1970). The greatest response to the Liquid 
Cluck was during May and June, when hens are on nests, the location of 
most records of this call in the wild (Kristensen 1973). The difficulty 
experienced by males in locating the source of this call would be adap- 
tive in keeping them from harassing hens at the nest, if this call is 
usually given there. Responses to brood clucks were strong long before 
broods were active, possibly indicating a more general response to 
clucks in general. Response to "chick whistles" was variable among 
males, but nevertheless tended to be strongest in June and July when 
chicks are most apparent. 

A lack of aggressive response to Hooting early in the season does 
not indicate that male Blue Grouse are not yet territorial, as they 
attacked any live or dummy male seen on the territory at this time. Nor 
does this lack of response indicate that Hooting does not serve a terri- 
#orial tunction, as believed by Harju (19/4), “as the “later positive 
approach shows. The increase in response to Hooting correlates well 
With sarrival of hens. and yearlings. “Ihe short period, of Hooting,. by 
numerous birds that results from lack of eviction of birds Hooting on 
the territory may be important in synchronizing, and possibly stim- 
ulating, breeding behavior of females. Since adult male Blue Grouse 
fend to be Miohiya traditional, 9in “the use of previously established 
territories (McNicholl 1978a), and potential challengers (i.e. yearlings 
and younger adults) arrive with the females, early males Raat be little 
threat to residents. Early males on a resident's territory are most 
likely birds en route to other territories. On the other hand, it may 


be important to a male to advertise his territorial ownership by chal- 
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lenging and evicting any male seen on his territory. 

The tendency of resident males to approach Hooting and to attack 
male dummies on the territory indicates that the a priori assumption 
tiat males taré- territorial was Correct. The fact “that Hooting Is ‘used 
in response to both male and female calls indicates that this song 
Serves Doth im territorial ‘and’ courtship functions. ' The fact’ that males 
will mount any female dummy in an appropriate posture supports the 
second a priori assumption that males will mate with any female within 
the territory. 

SUMMARY 

Reactions of male Blue Grouse to playbacks of Blue Grouse calls and 
dummies of both sexes were tested. Male Blue Grouse approached all 
playbacks in Full Display, then, on seeing the dummy, assumed postures 
appropriate to the sex. Birds were able to distinguish sex by plumage 
alone, but female calls were stronger stimuli than male plumage. The 
Squat posture of females is a strong releaser of courtship activity, and 
COlOriul lateral apteria of males comprase a ‘strong male releaser invok- 
ing attack by residents and fleeing by intruders. White shoulder-spots 
caused males to attack males, but repelled them from mating with females 
and appears to be an indicator of conflict situations. A raised tail 
may be at least partly aggressive in nature. When two dummies were 
presented with an accompanying call, males interacted with the sex 
corresponding to the call. 

Reactions to calls showed a marked seasonal pattern. Hooting was 


not approached early in the season, but was approached after females and 


yearlings arrived. After mid-April some female call would be approached, 


but each female call stimulated approach at different portions of the 
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Table 1. Percentage responses by male Blue Grouse to imitation "chick 


whistles." Sample sizes are in parenthesis. 


Pause in an Approach in 

Time Period No response Alert posture Display posture 
March Di aheleraly) 
April 20(10) 52027) 24(12) 

1-15 May 25(11) 50(22) Zoid ) 

16-31 May 23'( 10) 41(18) 36 (16) 

1-15 June 19°05.) £203) 69(18) 

16-30 June 0(0) eye G7) 67(14) 

PT Oty 0(0) 21(4) 79(15) 
16-31 July V3) 48(13) 41(11) 


August 50.3) SEM?) Wes) 


DP i) 


MPs) Gey 


rf ( @ ” ‘ 
hay - 
Vr P 
} 
i 
! 
» * 
. i 


th he OF -spomt 


“ Pere”) vi ee 


. a i 
oF Navat? ot L8, ton fan 


ny 


ara — a ——— 
; ‘ 


ee eh 


69 


Table 2. Responses of male Blue Grouse to models on territory. 


Now OL strials 


Female 
Model calls Hooting Silent Results 

Squat female 35 20 yz court and mount in all 
cases 

Squat male ab hes 13 with female calls court 
and mount; attack with 
Hoot swattack an 12 
silent; court and mount 
Ine 

Tail-Up Female Zz 12 8 Court in all cases; 

without "apteria" mount in 3 with female 
calls 

Tail-Up Male 20 20 10 attack all Hooting and 

with "apteria" silent dummies; court 


but do not mount with 
female calls 

Full Display female 20 23 10 attack silent and 
Hooting dummies; with 
female calls court but 
do not mount, and show 
white shoulder-spot 

Full Display male 30 38 10 attack all Hooting and 
silent dummies; attack 
dummies with female 
calls in 29 cases, 
court but do not mount 
in one case 

White Shoulder-Spot 8 10 8 court but do not mount 

female silent dummies; with 
female calls court but 
do not mount and show 
white shoulder-spot; 
with male calls show 
Aggressive postures but 
revert to courtship 
without mounting 

White Shoulder-Spot 10 a2 8 Territorial males 

male attack in all cases 
Non-territorial males 
flee (5 cases) 
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Reaction of male Blue Grouse to male and female dummies 


CALL 
PLAYED 


Hooting 


Whinny or 
Brood Cluck 


DUMMIES 
Squat female, Full 
Display male 


Squat female, Full 
Display male 


RESPONSES 
ignore female; attack male 
in all cases. 


ignore male; court and 
mount female in all cases. 
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Playbacks of Hooting within 
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PAPER 3. VOCAL COMMUNICATION AMONG MALE BLUE GROUSE 


From 1971 to 1974 I studied social behavior among male Blue Grouse 
(Dendragapus_ obscurus) on Vancouver Island, British Columbia. Communi- 
cation is an important component of social behavior, and thus’ the study 
of social systems. Blue Grouse spend a major portion of their time 
hooting, a sound generally considered to constitute song (Blackford 
1963; Bendell and Elliott 1967; Stirling and Bendell 1970; Hjorth 1970). 
ime appearsmito <function) in? 'bothwecourtship vandSterritorialstactivities 
(McNicholl 1978a) and to be an important signal of grouse when visually 
isolated from each other (Stirling and Bendell 1970). Thus, hooting 
fits the usually accepted concept of song (Smith 1963; Thorpe 1964; 
Falls 1969; Lein 1972; Armstrong 1973). ©Since hooting thus appears to 
be a major communication vehicle in this species, I studied the use of 
this sound among male Blue Grouse in some detail. 

STUDY AREA AND METHODS 

The principal study area was a portion of Comox Burn (Zwickel 
1972), situated approximately 19 km northwest of Courtenay, British 
Columbia. Further details on the general area are given by Zwickel 
(1972) «and Martin (1973) »rand son *the ispecific \territories sof the princi-= 
pal subjects of my study by McNicholl (1978c). 

Detailed observations and experiments were conducted on approxi- 
mately 20 males each year (36 principal subjects), most of which were 
color-banded (33 of 36), and individually identifiable. Data on song 
were normally gathered out of sight of the bird and its identification 
confirmed after the observational period. Routine data were collected 
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for a minimum of 10 min prior to any experiments, at times of day rang- 
ing from dawn to dusk. These included number of syllables per song, 
time per song, interval of time between songs, and which neighbors were 
and were not singing. Similar data were collected during and for 10 
min after experiments, when feasible. 

I assessed seasonal trends in hooting by three methods. In 1972, I 
obtained a gross index by evening counts conducted at one site at a 
Standard time. As a second index, I developed a scale of hooting for 
use by census crews. Thirdly, each time I visited a territory, I noted 
the hooting activity of the resident male and his neighbors. Visits to 
territories were planned for experimental purposes and other hooting 
records were obtained incidentally whenever I was on or near a male's 
territory. If no data on hooting activity on a male with which I worked 
regularly had been gathered for three days, I visited his territory to 
yeaa such data. 

I conducted hooting counts in 1972 on a regular basis at a constant 
location, selected, for ,good ‘audibi lity.«.Prior, toprunning.these,counts, J 
checked my reliability in hearing singing birds by conducting counts at 
four different localities in company with, but independently of, four 
other observers. These counts showed little variability among observers 
(McNicholl 1973). My counts were conducted each evening from 22 May to 
25 May inclusive, and on every second evening thereafter to late August, 
except for 3 to 14 July and 10 to 20 August, and on four other dates 
missed due to weather or other factors. Each count was run from 20:45 
to 21:45, and consisted of six 3-minute intervals (minutes 0-3, 10-13, 
20-23, 35-38, 45-48, and 55-58) during which all hoots, whoots (Stirling 


and Bendell 1966) and number of male Blue Grouse singing were recorded. 
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Other details of behavior, weather, and other factors were noted in 
intervals between these counting periods. As this method was time 
consuming, and as the trends were similar to those shown by the two 
other methods, they were discontinued after 1972. 

In 1972 I compared results of the hooting counts with the propor- 
tion of males hooting of all EHOSE encountered by census crews, and to 
mMOOUINp «ratings collected -by“GeJ.~Goth, F.C. Zwickel and me. § Since 
these two methods showed parallel trends to those obtained through 
hooting counts, I asked all observers to rate hooting at standardized 
times in 1973 and 1974. Ratings were conducted on even hours in a scale 
of 0 to 5. The numbers 0 to 4 referred to numbers of birds heard hoot- 
ing, whereas 5 referred to 5 or more birds. 

Singing of individual birds was also used to examine seasonal 
trends and to document daily trends and individual variation in hooting 
behavior. 

tn lol ey noticed tiatw. was smarely mean a nlooting bird without 
hearing at least one other grouse singing. In 1972, I collected data on 
this point systematically, supplementing these data with hooting count 
observations. In 1973 and 1974, I continued these observations and 
conducted experiments involving the stopping of one bird within a hoot- 
ing group, to see whether his cessation would influence the hooting of 
neighbors. In addition, when birds were stimulated to hoot or to change 
hooting rate in response to playbacks of male or female grouse calls 
(McNicholl 1978a), I noted whether neighbors responded. One indication 
from these experiments was that the hooting of some birds dominated that 


of others. This led me to check patterns in initiation of singing in 


the early morning. 
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RESULTS 

Description of hooting. - Hooting, referred to as a "booming call" 
(Skinner > 419273: 4,Grinnellisand.. Storer fidess Bent 1932) auucrumming. 
(Blackford 1958), and "grunting" (Dawson fide Bent 1932; Blackford 
1963), consists of a series of notes of low frequency (Edson 1925; 
Br@oksepuo, on mbent 1932; Blackford. 1963 pers. wobs.,).. Hjorth, (970) 
found frequencies of D. o. fulinginosus, the race on Vancouver Island, 
toe rangesrrom 1.10 to150 Hz, higher*than jfor-other -races. 

Male Blue Grouse vary the loudness of the song, thus enabling 
themselves to be heard at varying distances, a phenomenon I frequently 
noted and also mentioned by Hjorth (1970) and Stirling and Bendell 
(1.970). 

The apparent ventriloqual effect of this song, noted by several 
authors. (Edson; .1925;' Brooks, 1926; Johnson, 1929; Haskins in Bent 1932; 
Grinnell and Storer fade, Bent 1932) varied with its loudness and loca- 
rionsof: tthe bird: in, relation, to the obsernver.u; Like, Brooks: (1926). 7 
usually.found the direction to be determined*easily at a distance, such 
as on an) adjacent. terri tory, sbulsatne wprecise directions when, close to the 
bird was sometimes difficult to discern if the bird was hooting softly. 
A common response by a hooting bird on my appearing close by was to 
soften the song, causing the sound to appear to come from a location 1 
to 3 m from the original spot, even though I could usually see that the 
bird had not moved (McNicholl 1978b). 

On Comox Burn, routine hooting consisted of songs of five to seven 
syllables, with six most common. Full songs rarely deviated from 3.0 


secs in duration. 


Hjorth (1970) and Stirling and Bendell (1970) show graphic illus- 
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trations of hooting. Johnson “(1929) drew attention to the two note 
nature of the first and fifth syllables, and descriptions of hooting by 
Edsone (1925) (Brooks (G)926). “and “Benti@1o52) ¢show that these authors 
were aware of at least some difference among syllables. The first 
syllable sounds double because of the intake of air on commencement 
(blacktordy J°65) sand <the fifth aes distinct double note (see Hjorth 
Lop Ota t2).  ot round this dOuDLle moter Go;occur on the fifth syllable 
of all six- and seven-syllable songs, and on most five syllable songs. 
This was confirmed by examination of sonograms in the laboratory of J.B. 
Falls. 

On Comox Burn male Blue Grouse usually sang one to four syllables 
on beginning to hoot late in the season, but usually started with at 
least five syllables during the peak breeding season (Table 1). When 
approaching playbacks of female grouse calls, males almost invariably 
reduced the number of syllables in the song. On approaching playbacks 
of hooting, they reduced the number of syllables per song much less 
frequently. 

Brooks (1926) and other early authors noted that D. o. fuliginosus 
"always(?)" hooted from high up in trees. 1 did not observe D. o. 
fuliginosus hooting in -trees on Comox Burn, where tall trees were 
scarce, but saw males singing on the ground, on top of stumps, on crests 
of hills, and under trees. Hooting in trees has since become more 
common there, as the trees have grown higher (F.C. Zwickel pers. comm.). 
Hooting in conspicuous places and at elevated heights occurred shortly 
after females arrived. 

Soft hooting. - Male Blue Grouse frequently lowered the volume of 


hooting in the presence of an observer, as noted by Blackford (1963) and 
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Stirling and Bendell (1970). Hooting became softer when female calls 
were first played, then increased to the previous volume shortly there- 
after, unless the bird stopped singing altogether. Intruding males also 
used soft hoots in the presence of a live or dummy hen, but only if the 
resident did not appear (McNicholl 1978a). Stirling and Bendell (1970) 


stated that males also give softer hoots when hooting alone. 


Seasonal trends in hooting. - Results of my evening hooting counts 
of 1972 are summarized in Table 2. These data show a higher rate of 


hootingiwing~late May and June than, later, inthe wyear.,.,In yfact,«jlater 
averages were inflated by occasional evenings in which bursts of hooting 
occurred throughout the hour or part of it in weeks during which little 
er) no~hootine .occurred’)on, other,.evenings. » Thus,wen May; the rate of 
singing was high on all nights, whereas hoots per hour ranged widely in 
Junevande later (lable). 

Hooting ratings for 1973 and 1974 are summarized by two week peri- 
ods-an Fig... from 1, Aprady.to) 20;tAugusts > rTheseudata.showhyerylittde 
singing, activity prio to ~late- Aprils am either 1973-0r,1974. ¢in-addi- 
tion, records from 16-31 March 1974 all consisted of "0"; in fact obser- 
vers usually noted "no hooting all day" on their daily field cards 
during this period. Males arrived on the study area, starting in mid- 
March. Hooting increased in late April and early May (Fig. 1), followed 
by a general decrease in late May, June, July and August, but with 
occasional bouts of hooting into August. Nine additional ratings from 
21-27 August 1973 were all "0." 

My notes on hooting activity of individual birds showed the same 
general seasonal trends noted by the other two methods, with some var- 


iation in timing among years (Table 3). 


84 


vs 


cain Ys aay “Lys 
al fey ohne newt 47'ta ‘ae Dic, : 


gto? tote anette ay ateRTy aya aan 


neds ‘anton aegdbiry air tailrousetts sige’ 


af) 33 
(O°07% 


sires, 


een yay btw SRS, ReRe. ea ee Seine, ea 


re cae foe as 7 


se — a Ae 


! ys 
ira isan et | aaa ‘4 
eo 


«| $a vy y ae, 73019 yrkete bale ral wale 8 ae 
ys a rare fa teu. get eG a) 9 Tokakengee et cevattad eo a 


i hadiey sud! 28 elhba/ssoraie hit ee oat 5 dake eye 
‘ 05.) afta seat an 

Lanne S38 ter votes exo tut sent 0 fee " 

aga Ca sian email te: 4. A t text cok ahr ap 
$y nk SO | Sas aD ae Shrge geri $a, sore aera 
Cs yalanae at PNET as sou! teat wert, seahaate a 

bicdi Vit h: ebodan yal irae) he pelo sq” haven hisue 
bu onited ta] ese “yea ie op bia Hite Cesst sbotisq a x a 
2(0 sakd) veh Vitat haty yg ayes tt est tg paiabolt 


ff S 


y= 


a 


gor Ct au hu rae vigh cane’ ter gaat, Pe Oak 730b teary 
eadites farot ibe sia «Feud 0 ml aeiyernd te a yuod 
7 Laie 

* OT oa Sse Oe ae ren 
ae fel ’ 7 7 
7 oe PF Hr vs te) Ae 
os - we WO eba tc feubaptibin oy ‘hin ari yan ee beste ' ; _ 
wqoo dite patel see, on seiin. ik vd) heen abba hare aid | 


er oS ear is ! a 


Daily Hooting Patterns. -Data on daily hooting patterns were 
obtained from general notes, hooting counts, and early morning obser- 
vations conducted to determine which individuals in specific groups 
initiated singing. Data summarized in Fig. 2 show that during the peak 
breeding season (May), hooting peaks in early morning and late evening, 
as noted by others (Edson 1925; Bendell 1955; Fowle 1960; Hjorth 1970; 
Streringrrsand spender! *1970). "This *pattern Ws less “evident ‘later in ‘the 
season, although Table 4 shows that after May, an increase in hooting 
occurred during the last hour before dark, with more hooting by the end 
of the hour than early in the hour. 

During the peak breeding season, a high level of hooting was usual- 
ly maintained all day (Fig. 2), as reported by Stewart (1967). Later in 
the season, all day singing was less common, but was more frequent on 
cloudy days than on sunny days as illustrated by a higher proportion of 
birds encountered singing under cloudy conditions (Table 5). In the 
early morning, hooting started later on cloudy mornings than on clear 
days (Table 6). Commencement of hooting of all birds was not determined 
by precise light conditions, as different groups under essentially 
identical light conditions began singing as much as 30 to 40 min apart 
on the same morning (Table 6). 

Individual hooting patterns. - The tendency of individual males to 
sing can be measured crudely as the proportion of records during April 
to June in which the bird was hooting. In Table 7, such hooting persis- 
tence is indicated for 34 individuals, arranged by greatest tendency to 
sing. Considerable variation in hooting tendency is evident among 
individuals. 


Extensive records were kept of hooting patterns of individual 
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birds, with number of syllables per song, duration of song, and time 
intervals between songs noted. These records are summarized in Table 8. 
As noted by Stirling and Bendell (1970) very little variation occurred 
im duration of song: in fact ,only 8 of “42. birds’ showed any deviation 
from 3.0 sec per song, and these deviations were so rare as to appear in 
mean values for these birds only at two (2 cases) to three (6 cases) 
decimal places. Number of syllables per song varied more. Ten birds 
showed no deviation from 6 syllable songs, and 23 birds deviated from 6 
Sowa bles Only rarely. occasional ly (singing. 7)or, 7/—syllable songs. 
Three rarely deviated from 5 syllable songs, and one routinely sang 
7-syllable songs or interspersed these with 6-syllable songs. 

Intervals between songs reported in Table 8 are highly variable 
both within and between individuals. Prolonged intervals were more 
frequent early and late in the season, and individuals varied according 
foptime. Of “day, sactivity of jothersbirds,. and «prior disturbance. /How- 
ever, some birds routinely hooted at a faster rate than others. 

Song. in, relation to jooting wbywotherp males. «= In 19/2 omy data..on 
123 cases of hooting on Comox Burn showed that other birds were also 
hooting in 118 cases, with only five instances in which I could not hear 
another bird. In four of the five exceptions, there were long intervals 
between the songs of one bird; in fact one bird sang only two songs in 
10 minutes. In another case, the bird stopped hooting before the end of 
the 10 min observation period in which I was noting intervals between 
songs. During the 1972 hooting counts, I found that the initiation of 
hooting by one bird was rapidly followed by the commencement of another 
from the same direction, and similarly the cessation of singing by one 


was followed rapidly by the cessation of singing by another. These 
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observations and similar comments by others (Blackford 1958; Bendell and 
Elliott 1967) led me to believe that one bird might influence the sing- 
ing of another. 

Observational data in 1973 and 1974 again showed the rarity of 
birds hooting alone, and the usual commencement of another or cessation 
of the first in the few cases of lone hooting that were observed (Table 
OR, 

Table 10 shows the results of experiments conducted in 1973 and 
1974 to test the influence of hooting by one bird on the singing of 
others. These results show that if two birds were hooting together 
(alternating), stopping one usually stopped the other. In the eight 
cases where this did not occur, the second bird began to alternate with 
other birds, or a previously silent bird began to hoot with the remain- 
ing bird. If three birds were alternating, stopping one had one of two 
effects: both others stopped hooting, or the slower of the remaining 
two changed his rate to match that of the faster bird. 

Similarly, the stimulation of a bird to sing by playing back other 
grouse calls (hooting or female calls) caused the neighbor to start 
singing shortly after the subject began, and causing one bird to alter 
its rate of song caused the neighbor(s) with which he was singing to 
alter their rates. 

Thus, both observations and experiments provide strong evidence 
that singing of individual males is influenced by that of their neigh- 
bors. 

Hooting dominance. - In the three-bird hooting groups mentioned 
above, the three birds did not hoot with equal frequency, but rather one 


bird (A) hooted twice as often as either of the others (B and C) in a 
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SeQuUCnce: 0A. soa unwOs A, BD, WAY Co Aauete. lithe. bird which hooted 
most often (A) was stopped, both others stopped, but if either of the 
others (B or C) was stopped, the remaining bird of B and C began to sing 
more frequently to match the rate of A. In addition if A was hooting 
with only one partner, stopping A resulted in rapid cessation of singing 
by his Rete whereas the stopping of the partner caused A to stop 
GCrivje aitem you tte lo: minutes’ (Tables. Within particular hooting 
groups, A birds were consistently the same individuals, but some birds 
were A in one group and B or C in another. A birds were not necessarily 
the oldest birds, and the few data available on status of "replacement" 
birds in territories vacated by A birds indicate that dominant status is 
net . automatically associated ‘with particular territories (Table 11). 

In early morning, singing was initiated within groups by "A" birds 
of the above experiments. Me shooting.) Of.-a vparticoular “Aj “bird. ‘was 
followed almost immediately by that of one or more of his regular hoot- 
ing partners (Table 6). On any given morning, different groups began 
singing at distinctly different times, emphasizing this association. 

These data indicate that certain birds were "dominant" over others 
in hooting. One such male even dominated another in the latter's terri- 
tory on one occasion; the latter left when the former approached a 
female dummy plus female call. 

DISCUSSION 

Description of hooting. - The low frequency in sound of hooting by 
Blue Grouse was referred to by Dawson (fide Bent 1932) as among the 
lowest in nature, and Greenwalt (1968) listed only the Spruce Grouse 
(Canachites canadensis) as having a song of lower frequency. 


The marked difference in distance noted by Brooks (1926) and 
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Blackford (1958) at which hooting could be heard is likely exaggerated, 
as Skinner (1927) reported that the song of D. o. richardsoni, one of 
the races alleged to be harder to hear, could: be heard at great dis- 
tances, and D. o. fuliginosus vary the loudness of song frequently. 

The apparent ventriloqual effect produced by lowering the volume of 
singing may be either true ventriloquism, or an artifact of surround- 
ings, with the sound being deflected by rocks or trees. Lowering the 
sound in the presence of the female may be of advantage in allowing the 
female to hear the male, but reducing the chances of predators detecting 
the increase in activity caused by the presence of the female. In 
addition, Knight (1974) has noted that birds are able to determine 
directionality of sound more accurately than mammals. Thus, the appar- 
ent ventriloqual effect produced by lowering the volume of song may not 
confuse the female grouse, but could confuse a mammalian predator long 
enough to allow the grouse to escape more readily. In addition, quiet 
songs may convey a reduced attack tendency (see below). 

Brooks' (1926) description of the song suggests a double note on 
the fourth syllable in a five-syllable song, and another description by 
Grinnell and Storer (fide Bent 1932) suggests that both the fourth and 
fifth ssyl lable: -ditrered 1 Lom the @tirst,  chree. Edson (1925), Bent 
(1932), and Johnson (1929) all place the double note on the fifth syl- 
lable, thus agreeing with my data. These reported differences may be 
due sto ‘race. 

Edson (1925) noted that the last (fifth) and even Foutth syllables 
were sometimes omitted from songs of Blue Grouse. This may also be an 
attribute of race, but I suspect the grouse he heard omitted these 


syllables in response to his presence or had just begun singing. The 
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fact that number of syllables per song was reduced on approaching female 
calls but rarely when approaching male calls suggests that fewer syl- 
lables than usual may convey lack of aggressive intent. The greater 
tendency to sing shorter songs late in the season, when motivation to 
defend territories may be reduced, is consistent with this interpreta- 
tion. On the other hand, reducing number of syllables on approach may 
be an artifact of increased "emotional" excitement. The bird may stop 
to sing, but commence moving again before completing the song. This 
interpretation suggests that the presence of a female on territory may 
cause a stronger response than the presence of an intruding male, at 
least initially, but also is more consistent with the occasional drop- 
ping of a syllable in response to a male. Some "intrusions" by other 
males may seem more threatening than others because of precise location, 
previous intrusion, or other factors. 

The greater tendency to sing at elevated sites shortly after the 
arrival of females is probably a strong proclamation of the residence of 
a territorial male. At this time, yearlings and possibly non-territor- 
ial adults arrive in addition to females. Males do not approach play- 
backs of hooting on their territories aggressively until this period, 
but at this time approach such playbacks, presumably to defend their 
territories (McNicholl 1978a). Thus, hooting from higher elevations may 
serve the dual functions of "advertising" the location of the male to 
hens and also repelling would-be intruders. 

Soft hooting. - Soft hooting appears to be merely a quiet version 
of hooting, and not of a different duration, and thus does not fit 
Thorpe's (1961, 1964) complicated criteria of sub-song. Thus soft 


hooting would be better considered as "quiet song" or as a type of 
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"secondary song,’ 
lower volume than normal. 

My» results partially “contradict the “statement by ‘Stirling and 
Bendell (1970) that hooting becomes louder when recording of the 
"whinny" (a female call) is played. Rather, I found that hooting became 
softer when female calls were first played, then increased to the previ- 
ous volume. The fact that adult male Blue Grouse lower the volume of 
their hooting on approaching a female is consistent with the view that 
quiet songs may convey a reduced attack tendency (e.g. Ficken 1962; 
Pinham (960: Morse: 1906; 1967: Kroodsma 1974: Brooks’ and Falls 1975), 
though this does not necessarily imply a greater escape tendency 
(Kroodsma 1974). Intruding males, thought to be yearlings or young, 
non-territorial adults also hoot softly near females if the resident 
male is slow to appear (McNicholl 1978a). Their soft hooting may also 
convey low attack tendency to the female, but would also reduce the 
chance of their being detected by the territory holder. Such males sing 
at full volume on the rare occasions when they aquire a territory. The 
few instances in which I found Blue Grouse singing alone were late in 
the season, when territorial defence is presumably weak. Thus, the 
report by Stirling and Bendell (1970) that males give softer hoots when 
singing alone is also consistent with the interpretation of lower attack 
tendency. 

Seasonal trends in hooting. - The seasonal pattern of hooting 
reported in this study is consistent with that known for other popula- 
tions of Blue Grouse (Bendell 1955; Hoffman 1956; Fowle 1960; Blackford 
1963; Stirling and Bendell 1966; Bendell and Elliott 1967; Stewart 1967; 


Low 1974), and for birds in north temperate regions in general (Thorpe 
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1961; Armstrong 1973 and many others). The initial period of silence 
after the return from the wintering areas to their territories has been 
noted sby. Blackiord/..(1.963) and Bendel sand) Elliott, .¢1:967).,...and):caused 
Harju (1974) to suggest that hooting did not have a territorial func- 
tion. However, experiments with playbacks of grouse calls showed that 
males hoot in response to any intruding grouse (McNicholl 1978a), sug- 
gesting that hooting functions as both courtship and territorial song, a 
duality shared with most bird species that sing (Lein 1972). Further- 
more, when playbacks of hooting are accompanied by dummies of both 
sexes, males will interact with (i.e. attack) the male dummy rather than 
the female dummy (McNicholl 1978a), suggesting that a hooting male on 
the territory is considered by the bird as a distinct threat. The onset 
of hooting coincides generally with the time of arrival of hens and 
yearling males (Zwickel and Bendell 1967; Bendell and Elliott 1967). 
This suggests that females stimulate seasonal initiation of hooting, 
especially as yearlings are tolerated hooting within the territory for a 
brief period (McNicholl 1978a). However, such intruders are expelled if 
seen, and are also soon approached and expelled (or attacked) if heard 
hooting, again suggesting that hooting serves both courtship and terri- 
torial functions. Territorial males usually return to the same terri- 
tory each’ year, (McNicholl] .1978c)... g.Since*most) Jikely,.contestants, for 
territories are likely to be yearlings, or possibly two-year old males, 
birds hooting within a territory early in the season are more likely to 
be migrants en route to their own territory, and thus little threat. 
Thus, the low level of hooting early in the season and lack of aggres- 
sive approach to playback of hooting then does not mean that hooting is 


not a territorial song in addition to its courtship function. The most 
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active period of hooting is the-most active period of both mating and 
potential territory loss, but active hooting extends well beyond nest 
initiation by hens (see Zwickel 1977). Occasional singing bouts in late 
July and August seem more likely proclamations of territory than court- 
ship songs. 

Daily Hooting patterns. - The daily pattern of morning and late 
evening peaks in hooting is also consistent with reports of others 
(Edson 1925% Bendel 1*'1955';' Fowle’ 1960;" Hyorth (1970). Wine '(1946) and 
Harju (1974) noted similar patterns in “drumming flights’ of /interior 
races. Early morning and late evening peaks are common in bird song 
(Thorpe 1961; Armstrong 1973). 

The daily pattern observed is consistent with a pattern of activity 
in general. Light is undoubtedly an important releaser of singing in 
early morning, as indicated by differences in singing times depending on 
cloud cover in early morning (see also Hjorth 1968). Active hooting 
early in the morning corresponds to activity by nesting hens, which 
leave nests then to feed (Bendell 1955). Initial singing, however, 
appears to occur before much activity by males, and is likely a direct 
response to the rising sun, although different males apparently respond 
to different levels of light, as not all singing groups started at the 
same time. Hooting throughout the day during the active nesting period 
also corresponds to the generally higher rate of activity by birds at 
that season, when males are courting females, and also actively defend- 
ing territories. Both early morning and late evening peaks in singing 
may function primarily as a declaration of the presence of territorial 
males in their correct territories. As males are able to distinguish 


the songs of their neighbors from those of other male Blue Grouse (Falls 
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and McNicholl in press), such a’burst of singing would readily inform 
each bird of changes in the social organization of his surrounding area, 
and thus warn him of parts of his territory which may be contested by 
new birds. 

Individual hooting patterns. - The variability in singing tendency 
among males has also been noted for other birds (Armstrong 1973). The 
lack of variation in duration of song indicates that this feature is of 
little value in distinguishing individuals or motivation of birds sing- 
ing. Number of syllables per song may be of limited value in disting- 
uishing individuals in some cases, such as the bird which usually sang 
seven-syllable songs, but as most birds regularly sang six-syllable 
songs, this feature probably has little value in individual recognition. 
As indicated above, however, number of syllables reflects motivation to 
some extent. 

The five to seven syllable songs reported in this study are compar- 
ableito other records.in the sliterature: .« five. .(Edson, 1925)... five to 
rarely six (Brooks ,1926);, five »@Johnson /1929),, four to.six (Bent .1932), 
five to .seven,: average six (Blackford .1958),. six or. rarely, seven 
(Stirling and Bendell 1970), and four to six, depending on race (Hjorth 
19%0)': 

Bent (1932) reported a series of 13 intervals between songs in one 
D. o. fuliginosus as 12,.to 82i.secs “(mean 20.5).  Béndell and Elliott 
(1967) reported six hoots per minute in time of high excitement, and 
Stirling and Bendell (1970) reported a range of 0 to 10 hoots per min in 
this race. At ten hoots per min, the interval would average 3.3 secs, 
assuming nine intervals and a duration of 3.0 sec per song. The inter- 


vals I report are far more variable than these and those reported for 
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onnery races by Harju "C197 4),; *Rogerss (fidev Johnseard 1973)" Stewart 
(1967), and Grinnell and Storer (fide Bent 1932). My data are summar- 
ized from a relatively large number of individuals, and over the entire 
breeding season. This variability in intervals between songs undoubt- 
ety  Teitects "motivation: or “emotional. state” of “the wbird* "singing? 
Intervals tend to be shorter nerine the peak of the breeding season, 
probably reflecting increased courtship and territorial behavior. 
Individual variability is not strictly a function of dominance, because 
the singing of each bird influences the singing of its neighbors. Thus, 
dominant birds which sing frequently have neighbors which also sing 
frequently, whereas dominant birds which rarely sing have neighbors 
which seldom sing. Since intervals vary with season, time of day and 
activity of other birds (for both sexes), individual variability in 
tendency to sing is likely of little value in individual recognition. 

Son int mera tion) tot hootinomeb yrotrem males: ==**Ihe influence on 
hooting of an individual by the hooting of other birds corresponds to 
singing in passerines (Thorpe 1961, 1964; Armstrong 1973: and others). 
Wing (1946) and Harju (1974) have also suggested such a relationship 
between display flights in inland races of this species, and Aubin 
(1972) for the drums of the Ruffed Grouse (Bonasa umbellus). thas 
communication among males may play a key role in the social organization 
of Blue Grouse, as suggested below. 

Hooting dominance. - Dominance hierarchies are a common feature of 
lek social systems in grouse and other birds (Armstrong 1947, 1964; 
Brown 1964; Dorst 1971; Hartzler 1972; Wilson 1975), but are usually not 
considered to be a component of the social organization of territorial 


species (Wilson 1975.). My results, however, suggest that some male 
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Blue Grouse dominate others in singing, and that definite social groups 
participate in hooting. Whether or not such "dominant" males are truly 
dominant, with the "dominant" singer predictably dominant over the 
other(s) of his social group (Crook 1964), is unknown. However, the one 
case in which such a "dominant" singer dominated another bird on the 
latter's own territory does suggest that such singing dominance reflects 
true dominance. 

lhes rele, of. song./in, the, social organization. of .Blue Grouse... — 

Several authors have reviewed the features and advantages of ter- 
ritorial and lek (or dominance) social systems, both in birds in general 
(e.g. Fisher 1954; Snow 1963; Armstrong 1964; Brown 1964, 1974; Crook 
19655 Lack, 119663, Alexander :1974s Wilson 1975) and-in, grouse .(e.¢...Wing 
1946; Hamerstrom and Hamerstrom 1960; Hartzler 1972; Johnsgard 1973; 
Ballard and Robel 1974; Rippin and Boag 1974; Wiley 1974). Tradition- 
ally, territorial and hierarchical systems are regarded as separate 
types of social systems. For example, Wynne-Edwards (1965) regarded 
social hierarchy as equivalent to territoriality, with both admitting a 
"limited quota of individuals" to share resources. More recently, 
Wilson (1975) regarded territory and dominance as separate manifesta- 
tions in a continuously graded series. However, the social system of 
male Blue Grouse appears to combine elements of both territory and 
dominance, with song playing a major role in maintaining the system. 

Two characteristics common to lek species exhibited by male Blue 
Grouse are the definite hooting groups or associations apparent in the 
population I studied, and apparent hierarchy of males, at least in 
singing. In addition slow approach by males to playback of female calls 


in spite of quick response by changing singing patterns (McNicholl 
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1978a), suggests that males resident on territory tend to wait for 
females to approach. On the other hand, Blue Grouse do occupy solitary 
territories from which other males are excluded (Bendell and Elliott 
1907s MeNrcnoll, L976c), and their territories are not restricted to the 
small dancing posts commonly held as territories by lek species. Thus, 
although Hjorth (1970) characterized Blue Grouse as a polygamous species 
with solitary display, their vocal behavior is socially oriented and 
males do aggregate during singing. Unlike lek species, they do not 
usually congregate at a dancing ground or arena (with possible excep- 
Evons in paitiland “races: “Wing 1946s ""Blacktord: 1956" 19633) Harju-1974), 
the territories are not abandoned during parts of the day when the com- 
munal display does not take place, and groups of females do not congre- 
gate nearby. Thus some features of lek systems are present while others 
are absent. 

One advantage suggested for lek behavior is that females may select 
males who are genetically most fit, with dominance being an indication 
of genetic superiority (Trivers 1972). In such a system the majority of 
matings are effected by a few males but even these must mate quickly or 
subordinates interfere (Trivers 1972). If females can detect dominance 
through singing, they could select "superior" males with which to mate 
in a territorial species with singing dominance. These birds could then 
mate without interference. 

Song probably indicates a territorial male is present, thus keeping 
other males from challenging his possession of the territory. lev also 
probably attracts females to mate. Song may also help to identify 
individuals, as suggested by the ability of male Blue Grouse to disting- 


uish songs of neighbors from those of non-neighbors (Falls and McNicholl 
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in press). Klopfer (1962) noted the importance of individual recogni- 
tion in social systems involving dominance. 

I suggest that the social system of male Blue Grouse involves 
territorial, birds .which.sing in distinet..social groups. Within these 
groups, a dominance is present. Females mate only with territorial 
males, and perhaps mainly with those which dominate others in singing. 
Yearling males and some younger adults are "surplus" birds which quickly 
Pike im) sterri tories of -birds,whichashave: died. Evidence for such a 
"surplus" is strong, as residents removed either through natural deaths 
Oy experimental removals .are). replaced | (Bendell et. al. 1972;..Zwickel 
RS) a Observations during playback experiments using female calls 
(McNicholl 1978a), and other incidental observations, suggest that these 
birds remain on or near territories of resident males. Such birds are 
usually silent, although they will sing softly if the resident male is 
siow to approach a playback of a female call. Thus, such birds are 
likely watching for a vacancy, and song may be important in informing 
them that one is not available. 

SUMMARY 

Hooting by male Blue Grouse appears to be true song in the sense 
generally used (e.g. Thorpe 1961, 1964; Armstrong 1973), functioning in 
boths.courship. wand jterri torial, contexts... ¥Softshooting. .is a. .form, of 
quiet song used under situations in which males are not likely to exhib- 
it aggression. Hooting reaches a peak about the time hens and yearlings 
arrive on the study area, and diminishes towards the end of the nesting 
season, with occasional bursts of activity later. The tendency for peak 
activity in bird song and other behavior to occur in early morning and 


late evening is manifest in hooting of Blue Grouse. On Comox Burn, most 
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birds sing most often in 6 syllable songs of 3 sec duration, but indivi- 
duals vary in syllables per song, and especially in frequency of sing- 
ing. Male Blue Grouse tend to sing in groups of two or three in which 
the singing of some birds apparently dominates that of others. Song 
plays a key role in the social system of Blue Grouse, which combines 
elements. of the lek- system with those of more typical territorial 
systems. 
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TABLE 1 
PERCENTAGE OF INITIAL SONGS COMPOSED OF ONE TO SEVEN SYLLABLES 


SUNG BY MALE BLUE GROUSE DURING EACH MONTH ON COMOX BURN 


Number of % occurrence in month (sample size) 


syllables 


April (126) May (264) June (150) July (56) August (15) 


il 0 0 O57 au 40.0 
2 0 0.4 Ze) eo 40.0 
) 0 0.4 DES: iol 20.0 
4 0.8 0.4 4.0 S04 0 
5) LGUs) es) 14.7 14,3 0 
6 84.9 Sis) 64.7 SOP’ 0 
7 4.0 6.4 1020 onl 0 
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TABLE 2 


WEEKLY TRENDS IN HOOTING FROM EVENING HOOTING COUNTS, 1972 


Total Hoots/hour Number males 
Dates Mean’ Range hooting/period 
22-31 May 310 173-349 2-7 
1-7 June 93 1-148 0-5 
8-14 June 105 16-218 0-6 
15-21 June 91 4-197 0-6 
22-30 June P36 0-198 0-5 
Je JOly 103 103 eZ 
14-21 July 5 0-9 0-1 
22-31 July 46 0-82 0-3 
1-7 August 70 54-80 0-4 
9 August 0 0 0 
21-31 August 0 0 0 


' Hoots totaled for each night (hour), and means of these totals 


determined. 
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TABLE 3 


PERCENTAGE OF ENCOUNTERS WITH MALE BLUE GROUSE IN WHICH BIRD WAS 


HOOTING, 1972-1973 (SAMPLE SIZES IN PARENTHESES) 


Dates 


16-31 March 
1-14 April 
15-21 April 
22-28 April 

29 April-5 May 
6-12 May 

13-20 May 
21-27 May 

28 May-3 June 
4-11 June 
12-18 June 
19-25 June 

26 June-2 July 
3-9 July 

10-16 July 
17-23 July 


24-30 July 


31 July-6 August 


7-13 August 
14-20 August 
21-27 August 


28-31 August 


Po72 


100 (2) 


71.93) 
93(54) 
99095) 
83 (107) 
64 (42) 
Z0(92) 
17(90) 
28(89) 
25(89) 

6(17) 
2 (42) 
2133) 
365) 

0(11) 


0(16) 


1973 


33 (46) 
39(41) 
76 (98) 
69(89) 
65 (83) 
51(95) 
28(122) 
30(104) 
21(100) 
26(72) 
20(101) 
34(44) 
24 (37) 
0(31) 
20(15) 
20(10) 
0(9) 
0(11) 


1974 


0(24) 

6 (50) 
17 (63) 
56 (65) 
77(64) 
78 (63) 
70(83) 
63(70) 
51(81) 
46 (70) 
15(34) 
27(44) 
37(43) 
39 (28) 
33(12) 
19(21) 
12(83) 
30(23) 
13(24) 
0(6) 
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TABLE 4 


HOOTING ACTIVITY BY THREE-MINUTE PERIOD DURING HOOTING COUNTS, 1972 


MEAN HOOTS/PERIOD BIRDS HOOTING/PERIOD 
Period (Min. after (MEAN) 
Start (of count) May June July August May June July August 
0-3 48 16 6 6 BO 220 dat) 130 
10-13 45 Ti 2 6 Do 254 O78 0.8 
20-23 even] 15 10 8 4.3 Dr OG yer OnS 
35-37 Sy: De 9 8 4.2 2310 1S Ly 
4-47 48 20 8 8 4,7 IGS) ys) V3 
55-57 50 24 8 I 4.4 Eel re BO s6 
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TABLE 5 
NUMBER OF MALES HOOTING COMPARED TO THOSE NOT HOOTING ON 
ENCOUNTERS ON COMOX BURN, JUNE-AUGUST, IN RELATION TO 


CLOUD COVER (SCALE OF 0-10) 


Cloud Cover 0 1 2 3 4 5 6 i 8 9 10 


No. Hooting Crs Oe > ee, rome ORen Tne es omen 4c 


No. Not Hooting 22 16 14 16 3 2 2 4 ah 3 4 


" Scale of 0-10, where 0 = no visible clouds, 3 = 30% of sky covered 


by clouds, 10° = 1002 cloud cover, etc: 
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TABLE 6 


COMMENCEMENT OF HOOTING IN EARLY MORNING, COMOX BURN 1974 


Date Cloud Time First Blue Time(s) Other Time Hooting 
Cover' Grouse(Al) Sings* A Birds Sing* Partner(s) Sing* 
May 
23 10 04:31 AZ ENO4 47 BCH ita Oe eb.) 
A€3) 7204248 Omen Be sy 04s a6 
24 10 04:40 AQZ) 2804842 BOO 4. 40370 B.(2)\s 
AtC3) = 9042.54 OGs4 22 BeCts ys O42 55 
28 2 04212 ACO 4 24 Bile 042 oe BiC 2) 
AGS) P0433. OG eZ aK SOL VO ss | 
29 4 04:16 AC2 e042 18 Brel) 2 1042 os B C2) 
AC8) 20424 OG Srp Us) 2004s 24 
ah Z Oa 7 AUER a= 23 BiCljpmOds byob. C2)).s 
04:32 
June: 
4 3 O3557 AC 042-04 BiG yee Ss B02) 


A G3) 204s 12 OS 04.7 BCS) OGe 1a 
AGH) 2 fO4715 BCA) e042 5% BCS) 
AGS 04218 04:18 


6 2 04:07 AC) 04208 BiG e0450 7 2B C2 3 
AGB) 1042 28 0450832 B(3) 2204318 
7 Z 04:06 AG2re Oa 10 Bio 20 42 OGire.b C2) 
AGM 04228 O42 10 BS) cmusezZ6 
D2 ue O40 A GQ 04 97) Bl) iO ek ee (2) 
AC iSO4: 39 O45 (3) 04 339 

20 2 04:01 AG2)E? 904 +12 BiG 4: Orbe C2) 

O41 5 


TERRE 


wmcloud Cover 0-10. asein lable 5, 
* A birds dominate partners in singing. Groups for each morning are 
identified by numbers in parenthesis, with A the dominant, and B and 


C his singing partners, i.e. A(1) alternates with BGlwores cL) and 


Cr). 
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TASLE) 7 
PERCENTAGE OF ENCOUNTERS IN WHICH INDIVIDUAL MALES WERE FOUND HOOTING. 


SAMPLE SIZES IN PARENTHESES 


Bird 4 Encounters Bird Hooting (Sample size) 
1 72 (60) 
2 66(103) 
5 65(92) 
4 64 (22) 
5 62(134) 
6 584225) 
7 58(26) 
8 5522) 
9 54(46) 

10 5476) 

sal 52(27) 

12 5 O12) 

13 50(149) 

14 49(162) 

15 48(60) 

16 48(21) 

Le 47(98) 

18 47(15) 

19 46(102) 

20 46(89) 

pa 46(103) 

22 44 (63) 

23 43(84) 

24 42(74) 

25 40(43) 

26 40(5) 

27 40(15) 

28 39 (26) 

29 38(58) 

30 33(119) 

an 29(14) 

32 28(39) 

33 27(88) 

34 16(19) 
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SUMMARY OF PARAMETERS OF HOOTING SHOWN BY 42 MALE BLUE GROUSE 


Duration of song: 


TASLE 8 


No. of birds with no deviation from 3 secs: 35 


No. of birds deviating from 3 sec songs: 8 


Range of duration: 2-4 secs, 1 bird; 3-4 secs, 7 birds 


Sample sizes per bird: 39-998 (mean = 276) 


em em ee we ee wm ee ee re ee es we ee ee we we es we ee we we ee ew we we ewe we we ee we ws we we we we we we we we we we we ae wee ee as es 


Number of syllables per song: 


No. of birds with no deviation from 6 sylls per song: 10 


No. of birds with range of sylls/song of 4-6: 2 


No. of birds with range 
No. of birds with range 
No. of birds with range 


No. of birds with range 


of 


of 


of 


of 


sylls/song of 4-7: 2 
sylls/song of 5-6: 18 
sylls/songs of 5-7: 8 


sylls/song of 6-7: 2 


Sample size per bird: 38-998 (mean = 277) 


Range of intervals between songs (secs): 1-500 


Range in mean interval per bird: 10.2-45.5 secs 


Least range of intervals in one individual: 22 secs (3-25), mean 11.8 


secs 


Greatest range of intervals in one individual: 495 secs (5-500), mean 


45.9 Secs 


Mean range of intervals within one individual: 116 secs (42 birds) 


Sample size per bird: 37-975 (mean = 263) 
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TABLE 9 
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OBSERVATIONS OF HOOTING ASSOCIATIONS IN 1973 AND 1974 


Association observed 


2 or more males are hooting 
1 male hoots alone 
- second male begins within 5 minutes 
- second male begins in 5-10 minutes 
- second male does not begin within 
15 minutes; subject continues alone 
- subject stops within 5 minutes 


Total 


Number of cases -% Of cases 
ue 94.6 
44 S24 
20 
10 
6 
8 
817 100.0 
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TABLE? 10 
1973 AND 1974 EXPERIMENTS TESTING THE INFLUENCE OF ONE MALE'S HOOTING 


ON THAT OF OTHERS 
re a 


Association No. v4 


2 males hooting together: 
- stopping one male stops other 146 94.0 
- stopping one male does not stop other 8 Dor 
3 males hooting together: 
- stopping one male stops both others 29 60.4 
- stopping one male does not stop both others ARS, Shee) 
4 males hooting together: 
- stopping one male stops other three 2 100.0 
- stopping one male does not stop others 0 0.0 
Causing one male to start hooting causes neighbor(s) 
to start hooting 4 Did 
Altering rate of one male causes neighbor(s) to 
alter rate 1S 100.0 
Altering rate of one male causes no neighbor to 


change rate 0 0.0 
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TABLE 11 


OBSERVATIONS ON DOMINANCE IN HOOTING ASSOCIATIONS, 1974 


Experiments on stopping hooting by male Blue Grouse: 
- stop A* bird: 
- singing partner(s) stop singing immediately: 104 
- partner(s) continue singing: 0 
- stop B* in associations of two birds singing: 
- A stops singing in less than 8 mins: 0 
- A stops singing in 8-10 mins: D7 
- A joins another singing group, whose birds 
alter rate accordingly: 7 
- stop B or C* bird, when three birds hooting: 
- remaining bird of B or C speeds up hooting rate 
to match that of A: a3) 
- both A and the remaining of B or C stop: 0 
Relative dominance of individuals: 
Number of males always A birds: 7 (ages: 4-8+ years in 1974) 
Number of males A in some groups, B in others: 11 (ages: 2-10+ years 
in 1974) 
Number of males always B birds: 8 (ages: 2-7+ in 1974) 
Replacement of males: 
mereplaced by A? 70s by A—B Sls by 5B. 3. 
A-B replaced by A: 0; by A=B: 1; by B: 0. 
Boreplaced by Ass 3) by -A-B: Js by Bs 1 


* A dominant bird in hooting associations; B and C "subordinates". 
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PAPER 4, Neighbor-stranger discrimination by song in Male Blue Grouseu 


Playback experiments demonstrated that male blue grouse can dis- 
tinguish the songs (hoots) of neighbors in the correct direction from 
those of other males. Specific responses to playbacks differed among 
individuals, but each bird responded more strongly to songs of strangers 
than to those of neighbors. Responses to stranger playbacks were 
higher, while responses to neighbor playbacks were lower using Stranger- 
Neighbor-Stranger sequences as compared with Neighbor-Stranger-Neighbor 


sequences. 


Introduction 

Ane aimportant "function mofs songs dnimbirdstis /to ypermit; individual 
recognition, or at least discrimination between neighbors and strangers 
(Falls 1969; Beer 1970). The ability to distinguish songs of neighbors 
from those of other individuals would have the adaptive advantage that a 
given male, through ‘habituation to a néighbor near its ‘appropriate 
border, would not use excessive energy in frequently attempting to chase 
away the neighbor (Falls 1969). This is analagous to the advantage of 
habituation to a potential predator nesting nearby (McNicholl 1973). 

The ability of adult birds to discriminate between songs of neigh- 
bors and strangers has been demonstrated for the Australian magpie 
(Gymnorhina tibicen) (Falls 1969), great tit (Parus major) (Krebs 1971), 


stripe-backed wren (Campylorhynchus nuchalis) (Wiley and Wiley 1977), 


this paper is a joint contribution with J. Bruce Falls. 


9 


: om 


4 7 ¥ ; vy tc 
apeein 28-45% Meme rear see sot wvsgrer72) bod) ered! 7 


at 9 


oy? ) OF iM BL 
on oe 7 cee ny 
- i ih a \ . 
4% 


vs <a 
aontiola 0f some iat aaa Soten soto 
fi Meg : > ooh lag A ows 2. cole 
saan o! . aie iainetil | eile the : Raid oe 


a) | pele a sole tar bdieontor a ottawa 


~r ot heh’) Ube Lor fue ee bal Feud reo 
7 \i ; Ve | 


i a 


ee 


erij rh whet yank ez 
, , If go SI, 4G ve epacdct: ia eed) Vie 9 tae wae 
; Tel: a | 
er } ie 
ivy | “ >t aT ARNE Ao ) 226) .) ek iri rear 
el z > ie 


ere oa ie aia Le. PAWS. Sane 3005 “a Le 
eck een ndeate appa) ae , bade ise wards | 


‘e | ‘ eect te cade ye ide ( ye Soe oxen a3 A dof ads’ ‘fee ‘ , 
; te 


3 a F 
Clo fenpare ag pce Exutn» pti’ tur hiuoe . ee : id 


‘al ; 


mest’ 


41 epegmtaee BL. suerte By rinaen abdiigtan oH 


rH. Qe) Tae tedotyrry, has favicr, nptoawe ba 


ti} 


> e ; N - : i] i . an 
wee natin hay 9 egaly bg? apece Ftithh te vetlide ait foe 
‘ oie ; ' it ( 


rn ans i6 _y Din 


a 7 mr sen as rca Pict shit) is ws Gk s an duty banrgg) is 
Rad ls beets. vere noan-ankand 


pated) i ey mitiueieeene Sntot eo «+ -reqigresey 


““*e. 
aif 
es rs 
ie) sition, | > An 
> " gr: r 6 , 7 % 


ovenbird (Seiurus aurocapillus) (Weeden and Falls 1959), yellowthroat 
(Geothlypis trichas) (Wunderle 1978), indigo bunting (Passerina cyanea) 
(Emlen 1971), field sparrow (Spizella pusilla) (Goldman 1973), white- 
throated sparrow (Zonotrichia albicollis) (Brooks and Falls 1975), and 


song sparrow (Melospiza melodia) (Kroodsma 1976, Harris and Lemon 1976), 


all. passerines. =Wilson ‘(19753*- 274) “also lists the cardinal (Cardinalis 


cardinalis) among species in which the ability to distinguish neighbors 
from other individuals was tested, but Lemon (1967) in the paper cited 
by Wilson states that he has not investigated this aspect of cardinal 
behavior. Although the experiments cited above are generally inter- 
preted as demonstrating individual recognition, Beer (1970) pointed out 
that the ability to distinguish the song of a neighbor from that of 
other individuals does not necessarily mean that individual recognition 
occurs. However, recent studies (Falls and Brooks 1975; Wiley and Wiley 
1977), which show that neighbor-stranger discrimination is limited to 
the boundary of the territory shared with the neighbor in question, 
indicate that birds are capable of recognizing songs of individuals. 

Experiments designed to test neighbor-stranger discrimination by 


song do not appear to have been conducted on non-passerine birds, al- 


though the mechanically produced drumming of the ruffed grouse (Bonasa 


umbellus) has been examined for structural differences which could 
enable such discrimination (Aubin 1972; Samuel et al. 1974). Aubin was 
unable to elicit sufficient drumming in response to playbacks to make an 
experimental comparison. 

We tested 13 male blue grouse (Dendragapus obscurus) on Vancouver 
Island for ability to discriminate between the vocally produced "hoot- 


ing" (Stirling and Bendell 1970), the song, of neighbors and strangers. 
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Materials and Methods 

We conducted 26 experiments on 13 male blue grouse, all but one of 
which were color-banded. The unbanded bird was hooting in approximately 
the same place on both days, which is strong evidence that it was indeed 
the same bird. All but two birds were on the Comox Burn study area of 
Zwickel and Bendell (1972), and were subjects of detailed behavioral 
studies in the course of which territorial boundaries were carefully 
determined. One was on the experimental study area of Bendell et al. 
(1972), and D. King and D. Low defined the approximate boundary between 
this bird and its relevant neighbor for us. The other bird was in the 
vicinity of Upper Quinsam Lake. This bird and its neighbor were hooting 
in close proximity, so that we were able to define their mutual boundary 
with reasonable precision. Thus, in all cases individual boundaries 
were known. 

Songs used for playback were recorded on a Nagra 3B tape recorder 
at 7% ips (19.04 cms), NAB setting with a Sennheiser MKH 104 microphone 
on a collapsible fibreglass pole with a Sennheiser windscreen MZW 201. 

Each experiment consisted of an observation period of 10 min, 
followed by three 15 min periods, each consisting of a 5 min playback 
followed by a 10 min observation period. The beginning of the first 
(pre-experimental) observation period was determined by JBF after MKM 
communicated to him via walkie-talkie that the subject was hooting and 
showing no indication of alarm. Tapes were played at the loudness 
estimated to be normal for the bird, and consisted of a ORT gue loop 
of one song followed by 10 sec of silence, an interval within the normal 
range of an actively singing bird (McNicholl 1978b). Playback equipment 


consisted of the Nagra 3B tape recorder used at the same speed and 
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setting as for recording and a ones speaker column in which four oval 
9-in (228.6 mm) speakers plus a 4-in (101.6 mm) tweeter were mounted. 
Tape loops were mounted in Cousino Audio-Vendor tape cartridges. 

Experiments were not performed in windy or rainy weather. Two 
experiments were conducted on each subject, one consisting of a playback 
off the! appropriatemneighbor"s song first, then. that: of a "stranger," 
i.e., a bird he would not have heard before, and finally that of the 
neighbor once more (N-S-N). The closest distance between a subject and 
the stranger song used was 480 m. In the other experiment, the order 
was reversed, beginning with a playback of a stranger, then the approp- 
riate neighbor, and finally the stranger (S-N-S). A different stranger 
song was used in each experiment on the same bird, and these were selec- 
ted so that neighboring birds on which experiments were also performed 
would not have the same stranger played to them. The sequence of experi- 
ments was such that seven birds were first tested with the N-S-N se- 
quence and six with the S-N-S sequence. All experiments were performed 
with the speaker column located slightly inside the territory of the 
subject, within 10 m of his boundary with the territory of the neighbor 
whose song was played. Blue grouse usually hoot at high sites within 
their territories, and thus subjects were uphill from us at distances 
ranging from 33 to 270 m. Mean territory size of 32 birds on Comox Burn 
washed. lis ha “range 0.4to 5.2) w(McNichoil 1978c)< Gg. All neighbor -play- 
backs were from the "correct" direction. 

Unlike passerines, which rapidly approach the speaker when song is 
played within their territories, male blue grouse approach intruder 
hooting very slowly in most cases. Although they may approach the 


speaker, they may not reach it within the experimental period. Thus, 
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observations at the speaker alone give incorrect negative results. For 
this reason, our procedure consisted of MKM observing the bird from a 
hiding place close to his hooting site prior to the experiment, while 
JBF watched the area around the speaker column from a distance of 20 to 
30 m and operated the recorder. Care was taken by both observers to 
remain hidden from the bird and + believe disturbance by us was min- 
imal. MKM followed the bird when it moved, warning JBF of its approach 
via walkie-talkie. 

Features used to measure responses of birds are detailed below. 

All experiments were conducted between 16 May and 3 June 1973, a 
period of active hooting and territorial defence (McNicholl 1978a). The 
interval between two experiments on one bird was only one day in one 
case, 3 days in another, and 6 to 14 days in all other cases. 

RESULTS 

Male blue grouse do not usually appear rapidly at the speaker 
during playback experiments and show a variety of responses to recorded 
sounds, both at the speaker and away from it. Grouse responded to a 
playback by changes in hooting pattern and by changes in orientation, 
movements, and displays. Despite minor individual variations in re- 
sponse, we were able to construct a response scale using these features 
as parameters (Table 1). The scale was based on results of other experi- 
ments by MKM on inter-male behavior. The reactions of birds to dummies 
and live birds on which this scale is based will be presented in detail 
elsewhere; a brief summary follows. 

A male blue grouse typically responds to the playback of a blue 
grouse vocalization, whether of male or female, by facing the speaker if 


he was initially oriented in a different direction. If he was hooting 
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before the call was played, he will alter his hooting rate, sometimes by 
stopping, at least briefly. If the call played to him is hooting, as in 
these experiments, the bird will frequently change his hooting rate to 
match that of the playback, with which he will alternate. If the bird 
was originally over a rise from the direction of the playback, he may 
walk to the top of the rise, as if to hear better. Except where the 
playback is very close to the bird, he will not usually approach any 
further unless it continues for a considerable time. Changes in direc- 
tion or short movements were given a low rank in the response scale. 
Similarly, a male may show a slight amount of white around the apteria 
(McNicholl 1978a). Since this is shown in response to disturbance 
generally, it is not considered a strong display feature. If hooting is 
played at a time of the year when the bird will respond to sounds made 
by “intruders," he will typically stop hooting briefly, often show some 
display feature(s), and move slowly towards the sound, stopping frequent- 
ly to hoot en route. He may remain in partial display or show no dis- 
play features as he approaches the source of the sound. Partial display 
refers to lateral apteria partially flared, combs flared but not red, 
and tail raised but not fanned. At close range he will show Full 
Display, i.e. his Jateral -apteria or “air; sacs!’ wild: .be fully, £lared, 
his tail up and fanned, and his combs flared and often red. On seeing a 
male dummy or live male, the bird may then growl or show aggressive 
postures, with neck stretched and body sleek (see Stirling and Bendell 
1970), or both, andwattack. Full display appears, .to,be ee en re- 
sponse given while approaching any intruding grouse, male or female, 
presumably announcing the presence of a territorial male, whereas 


aggressive postures and growling are given only as a more intense male- 
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expulsion response. 

Table 2 shows the results of our 13 pairs of experiments. Clearly, 
there was a greater response to hooting of strangers than to those of 
appropriate neighbors (P<0.0003 Wilcoxon Matched-Pairs Signed-Rank Test 
(Siegel 1956)). Thus, by combining several features of response to 
playback, we have demonstrated stranger-neighbor discrimination in males 
of this species. 

The results shown in Table 2 also indicate more subtle differences 
resulting from order of presentation. Overall response to playbacks was 
stronger in S-N-S experiments than in N-S-N experiments, since the 
former had higher total scores in 12 of the 13 pairs of experiments. 
The Wilcoxon Matched-Pairs Signed-Rank Test indicates that S scores (S 
of N-S-N vs S of S-N-S) were greatest in the S-N-S experiments (P<0.01, 
one-tailed test). Responses to the N's (N of N-S-N vs. N of S-N-S) were 
stronger in the N-S-N experiments, although with a lower probability 
valueii(,05SP<0.025). 

The following sections briefly document responses in terms of the 
specific parameters used in our rating scale. 

Orientation 

Changes in orientation of experimental birds following playback are 
summarized in Table 3. The data show a high tendency for birds to face 
the source of the new sound. Many then revert to their original direc- 
tion during periods of silence, hooting with a real neighbor during 
these intervals. The higher number of incidents in which the bird 
remained facing the speaker in silent portions of S-N-S experiments than 
in those of N-S-N experiments (5:1) is consistent with the finding that 


responses tend to be stronger during the former experiments. However, 
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changes in orientation seem to ne a low key response, given to any new 
source of hooting. 
Changes in Hooting Rate 

Responses in hooting rate were variable, with no consistent pattern 
emerging. Initially a bird usually altered his hooting to match that of 
the speaker. This was continued throughout the playback in most cases, 
but some birds stopped singing. No birds reverted to the original 
hooting rate while the playback was still playing. Chi-squared values 
for comparisons of intervals between songs before and during playback 
did not show a clear difference because drastic initial changes were 
often offset by further changes during the experiment. Changes in 
hooting rate seemed a low key response though other experiments indicate 
that it is stronger than a change in orientation. 
Displays 

The amount of display by an individual varied markedly, but a given 
bird tended to give a stronger display towards S than N hooting (Table 
4). In some experiments, no postural responses were shown to playbacks. 
In one experiment, Full Display was assumed in response to both S and 
second N playbacks, but the latter appeared to be an artifact of distur- 
bance, rather than a response to the tapes, as the bird displayed when 
he came into a position where he could see the observer. 
Movements 

Table 5 summarizes comparative distances moved by birds in response 
to N and S playbacks in the two experimental situations. As with other 
features examined, movements varied considerably among birds. Three 
movements included flight, all others walking only. In two cases birds 


moved back to their original hooting locations on hearing the second N 
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playback after having approached the speaker during the S playback (both 
N-S-N experiments). In one experiment, the bird flew to the speaker on 
the first N, perhaps because his initial location was close (33 m) to 
the speaker. Birds tended to move sooner and further to S playbacks 
than to N playbacks. Movement alone is not always a good measure of 
response, since the bird may cover the total distance on the first 
playback. Nevertheless, movements did show a clear differential re- 
sponse when comparisons could be made. 
Discussion 

The results documented above provide strong evidence that male blue 
grouse can distinguish songs of neighbors from those of other males, as 
has previously been shown for other species of birds. No previous 
evidence for such discrimination appears to have been published for 
non-passerine birds, although individual recognition between adults and 
young is well known, expecially in larids (see references in reviews by 
Falls 1969 and Beer 1970). Samuel et al. (1974) and Aubin (1972) exam- 
ined the drumming of ruffed grouse for structural differences that could 
enable individual recognition. Their results are somewhat conflicting 
in that of 19 variables analyzed by Samuel et al. (1974), none was 
considered a practical and rapid method for individual recognition. 
Nevertheless, Aubin (1972) found differences in two parameters of drum- 
ming that could allow individual recognition. 

In the present study, total response was greater in the S-N-S 
experimental sequence than in the N-S-N sequence. This eee from a 
greater response to S during S-N-S experiments. In fact, responses to N 
in S-N-S series were weaker than in the N-S-N series. This suggests 


that initial exposure to a stranger's song increases a bird's tendency 
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to discriminate. By contrast, in N-S-N sequences responses to N are 
relatively stronger while those to S are weaker than in S-N-S experi- 
ments. Discrimination, though clearly shown, is reduced in the former 
as compared to the latter case. It has been suggested elsewhere that 
habituation to N songs may be responsible for N-S discrimination (Falls 
1969; Petrinovich and Peeke 1973; Armstrong 1973). Perhaps, prior 
exposure to a song to which the bird is already habituated reduces its 
tendency to discriminate. Since responses are strongest to S songs in 
S-N-S sequences and strongest to N songs in N-S-N sequences, it may 
simply be that response is enhanced by the song heard first in the 
series. 

The individual variability in response shown by male blue grouse 
shows the difficulty in attempting to demonstrate neighbor-stranger 
discrimination by using only one variable as a response measure. How- 
ever, by comparing total responses of an individual bird in the two 
experimental situations, it was possible to compare his response to 
different stimuli, and thus demonstrate his discriminatory ability. A 
similar scaling of responses was used by Emlen (1971) and Emlen et al. 
(1975). 
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Table 1 


Response scale for male blue grouse reacting to playbacks of hooting. 


Rating Criteria 


0 No reaction. Bird continues hooting or remains silent 
as before. No movement or indication of display. 

1 Faces speaker and/or alternates hooting with that of the 
speaker with no change in hooting rate and no further 
response. 

2 Stops hooting or significantly alters hooting pattern. 
Any movement is confined to one short movement sufficient 
only to allow him to reach the crest of a hill. No dis- 
play, although he may show some white around the lateral 
apteria. 

s) Continuous or repeated movement towards the speaker and/ 
or partial display shown. 

4 Movement towards speaker in full display or flight 
followed by full display, or full display by bird 
already at speaker. 


5 Aggressive posture and/or growl. 
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Table 2 


Summary of responses to playbacks, based on response scale of Table 1. 


Order of Presentation 


Experimental N-S-N* S-N-S* Higher 

bird NeeSeoNpeaN- <2 SNe Gamer Ginme ES total 
1 a Reams tea 1 4 Sa 3 7 S-N-S 
2 Mri Om osOn ce a Uae oie) 5 1 S-N-S 
3 Zee dS abies! = 6 SW ple ep 5 Ly S-N-S 
4 PAST aN Oe a Os Sea | BAT Sse seek O S-N-S 
5) AG al 1 6 Boe ligumsy ia aero aL) S-N-S 
6 2a Bae Zz “i ME tones) an eye me KO S-N-S 
7 Loves en) 1 5 Aa ic Letee 4 9 S-N-S 
8 2) 30 Cee seas ee as ae Satan 9 S-N-S 
9 Lr Gi GP ee oe aa LOD 5 Me ilnes s reetays 8) S-N-S 
10 Zo Be rata ao ne a: ae 2) S-N-S 
ie aks S18 4 13 A ae IS aes ett N-S-N 
ie ile ees 8 1 5 Sy nae 8°37... 6 S-N-S 
165) 1 64 OO Sao Baa SA 4 it 10 S-N-S 

Total 20242) 18" 51:9 D2 goo, PS4 


' Total response in experiment 


* N = song of neighbor from correct direction, S = song of stranger 
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Table 3 
Changes in orientation of experimental birds following playback of 


hooting. 


Response N-S-N* S-N-S* 


Away from speaker in all silent periods, towards 


speaker in all playbacks 10 8 
Towards speaker on.S only L 0 
Towards speaker on S and first N only 1 0 
Towards speaker throughout experiment 1 3 


* N = song of neighbor from correct direction, S = song of stranger 
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Table 4 


Displays of male blue grouse to playbacks of hooting. 


Display score* N-S-N* Sits 
Ns Seen 

0 LO mana 0 13 

iE 1 1 0 0 

2 OTS 1 0 

3 Dre 6 0 

4 0 1 6 0 


* 0 = no display; 1 = slight display; 2 = partial display; 3 = full 
display; 4 = aggression; N = song of neighbor from correct direction; 
S = song of stranger 


" one bird displayed to observer 
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Table 5 
Distances moved by male blue grouse in response to playbacks of 


hooting. 


Greater distance moved N-S-N* S-N-S* 
S>N or SN ip! 11 
Ne=S *orn2S =-N 2 2 
S<N or S<N 0 0 


N = song of neighbor from correct direction; S = song of stranger 
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PAPER 5. TERRITORIES OF MALE BLUE GROUSE ON VANCOUVER ISLAND 

ABSTRACT. Territory size of male Blue Grouse varied widely and was 
not obviously related to any one extrinsic parameter, but may be deter- 
mined by a combination of extrinsic and intrinsic factors. Once esta- 
blished, the territory of a given bird rarely changed, but successors 
did not occupy areas identical . those of predecessors. There was a 
strong tendency to sing ("hoot") from a few specific sites within the 
territory. 

From 1971 to 1974 I studied the social systems of male Blue Grouse 
(Dendragapus obscurus) on Vancouver Island, British Columbia. Several 
studies have shown that males are generally territorial on the breeding 
erounds (exe. “Bendel i 1os5cpHoriman wi 9o03) Blackford. 1958)\ 11963; Boag 
1966; Bendell and Elliott 1967; Martinka 1972). Thus, part of my study 
concerned the study of territory. In this paper, I examine some charac- 
teristics of territories, stability of territories among years, stabil- 
ity of territorial space with changes in resident males, and use of 
space within territories. 

METHODS 

The study Eby Grouse were studied on Comox Burn (Zwickel and 
Bendell 1972), approximately 19 km northwest of Courtenay, British 
Columbia. The area is described in more detail by Zwickel (1972) and 
Martin (1973), and portions particularly relevent to this study below. 

Size and characteristics of territories. - Size of territory was 
determined for 33 males all of which were color banded. Sightings by me 
and other observers were plotted on a grid map and lines drawn around 
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the enclosed points to define fnaiviauar territories. A territory was 
considered to be a spatial unit of exclusive use by one adult male. For 
purposes of defining territory boundaries, all points at which a bird 
was seen were presumed to be within his territory, i.e. an area from 
which he would exclude other males. Sightings of two birds singing 
close to a mutual boundary and aggressive responses to playbacks of 
singing helped define precise boundaries, and confirmed the assumption 
that these points were within an actual territory. All points were used 
in drawing enclosing lines, and the coordinates of these points put in a 
computer program to determine units of area within each territory. 
Points far from known territories were excluded as presumed errors in 
identification, or, in a few cases when birds were known to have been 
off their territories, either during first sightings in the spring when 
they were presumably en route to territories, or in one case during a 
playback experiment. The maximum number of points removed for any one 
bird was two (of a sample size for this bird of 71). 

The number of prominent ridges, hills, or other high spots which 
stood conspicuously above surroundings was noted for each territory. 
The spatial relationship of these, plus gullies, streams, roads and 
major bogs was defined. Density of vegetation was determined according 
to the classification of Bendell and Elliott (1966, 1967). 

Stability of territory among years and of territorial space used by 
successive birds. - In order to evaluate stability of territories of 
specific males among years, I plotted all sightings for each year an 
individual bird was present and compared resulting territories by amount 
of overlap and nonoverlap. Territories of successive males were drawn 


on transparent paper and compared with territories of the original 
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birds. 
Use of ‘space within the territory. = The use of space within each 
territory was determined through examination of all sightings by all 


observers. Locations were compared to known hooting (singing) sites. 


RESULTS 
Characterisercs) of territories. — 7 Vipgures ! to 3*depict “approxi— 


mate territorial boundaries of principal males studied in 1972, 1973 and 
1974, including three unbanded birds whose territories were not used in 
calculations. There was occasional slight overlap of territories in a 
few cases each year, but most territories were exclusive. The maps 
exaggerate the overlap somewhat, as overlap zones were rarely used by 
both birds at the same time, and territories of some replacement birds 
are shown in the same year as the bird replaced. For example, in 1973 
male 1753 was present early in the season and only male 4231 occupied 
the territory later. The unbanded bird shown on the territory of male 
1865 in 1974 (Figure 3) did, im fact, “occupy the territory concurrently 
with 1865. However, 1865 was lame in 1974 and presumably could not 
expel the intruder. 

The number of prominent ridges, hills, or other high spots in the 
territories ranged from three to seven, with a mean of 4.2 and mode of 
three to’ four (11° casés of "3 and “1 cases ‘or 4. “In-one case’ a*reg= 
ularly used "high spot" in an area of relatively low ground was a dead 
snag partially fallen and parallel to the slope on which it was sit- 
uated. All others were ridges, hills or prominent knolls. Even on 
these, a bird sometimes selected an even higher perch, such as a stump, 


from which to sing. 


Vegetation density of 34 territories (of 33 males, one with two 
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territories) ranged from "very open" to very dense," but with some 
open" and "open" spaces on all territories (Table 1). The rapid growth 
of vegetation on Comox Burn caused a marked rise in denser catagories 
over the years of study. 

Animals often use natural lines in the environment as territorial 
boundaries (Leyhausen 1971: Brown and Green 1976). This was sometimes 
apparent for male Blue Grouse on Comox Burn, where boundaries were often 


along ridges, major streams, or bogs, but some territories crossed such 


features, and roads appeared to be irrelavent as territorial boundaries 


(Table 2). 
Simevtof a tenritories. -riAcciracy fofitdeterminationvof sizeof tér= 


ritories increases with number of observations up to a point where 
further observations do not contribute to an increase in size (Odum and 
Kuenzler 1955; Stenger and Falls 1959; .Bendell and Elliott 1967; and 
others). In the 34 territories I measured, this point was reached at 5 
to 24 observations (x = 11.9). Numbers of points available ranged from 
6 to 71, with only six territories having less than the average number 
of points needed. Only one of these six appeared to be inadequately 
measured. 

Mean size of territory was 2.20 ha (SE = 0.38), with extremes 
between 0.01 and 7.0 ha (Table 3). The smallest seemed to be inac- 
curate, and the largest included two sightings which may have been 
before the bird was on territory. Excluding these two values, the range 
isir0c& tondt 2ihae(means=) 2.11; 7SEe=i0826)%. 

Since only one bird expanded its territory during the years of my 
study, age seemed unrelated to territory size, a conclusion also reached 


by Bendell and Elliott (1967). Moreover, a comparison of territory 
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sizes ranked from largest to smallest with birds of known age showed no 
pattern (Table 4). For example, three birds of one age occupied the 
sixth, seventh, and fifteenth largest territories, and three of another 
age occupied the fifth, tenth and eighteenth largest territories. 
Similarly territory size did not appear to be related to "hooting domin_ 
ance" (McNicholl 1978a), hooting persistence, amount of "openness," or 
number of hooting sites within a territory (Table 4). 

Stabili tymtorveterritorives vamong!tyears.) -@Once ‘territoryn has) ibeen 
established, males appear to return to the same territory in subsequent 
years “Bendell *4955e")Blackford) 1963;'Boae’ 1966s)\\Bendell! and <Elliott 
PIG?Ts “MusSehl* *ertedseby Hj orehs.1970; 'Martinka 1972; Harju 1974). This 
generalization was true of all grouse I studied for more than one year, 
with the exception of male 2801. This bird shifted from his 1971 terri- 
tory to a nearby territory “in®1972°({Figs«1). “However, during 1972 he 
disappeared earlier than is usual for adult males from this population, 
and his shift may have been caused by an inability to defend his origin- 
al territory (on which an unbanded bird was hooting in 1972). In addi- 
tion, I recorded two minor territorial shifts; all other territories 
remained virtually identical from year to year. In 1972, males 2688 and 
5624 hooted at different times from an identical hill, my only case of 
prolonged territorial overlap (Fig. 1). In 1973, male 5624 ceased using 
this hill, but extended his territory to encompass a major portion of 
that of male 3766, who did not appear that year, as well as previously 
vacant land between their territories (Fig. 2). Male 1754 occupied his 
full territory of previous years early in 1974, but then vacated a 
frequently used hooting site when male 6459, a new bird, moved in. This 


may have been the beginning of the decline of 1754, as he was at least 
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ten years old and did not return in 1975. 

Use of space within a territory by a given male. - Male Blue Grouse 
spent a substantial amount of time singing at three to seven (usually 
three to four) regular hooting spots (McNicholl 1978a). Even when not 
singing these birds were found within 15 m of these sites over 80 per 
cent, ofithe time..(Gable 45). Most observations away from these sites 
involved encounters by other observers searching with dogs, which may 
have caused the bird to run some distance before being seen. Others 
involve birds sheltering or feeding in marshy spots on hot days, and 
birds which I followed from one hooting spot to another. None of these 
observations involved hooting birds. 

Stability of territorial space when resident changes. - Although 
replacement males occupied territories similar to those of original 
males, territorial boundaries were not the same and more than one bird 
might fill a vacated area (Table 6: see especially replacement of males 
3766 and 4803). 

DISCUSSION 

Ciamacteristies ete territories. .— Asin this «study, /bendelli and 
Elliott (1967) also report a very small degree of overlap of territories 
in another Vancouver Island population of D. o. fuliginosis, and Boag 
(1966) found no territorial overlap in a population of D. o. richard- 
sonii in Alberta. 

Blackford (1958) mentioned high ridges in territories of Blue 
Grouse, but did not stress their importance. Boag (1966) considered 
topography as especially important in the selection of territories and 
noted that at low densities only higher sites were occupied. Similarly, 


Bendell and Elliott (1966, 1967) found that males tended to select 
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"heights of land" within open areas as characteristic features of ter- 
ritories. On the other hand, Donaldson (1973) found no relationship 
between number of hooting males per 100 acres and number of peaks per 
100 acres on Prevost Island, B.C., but she did not state whether all 
such peaks were within territories. I found that males used such high 
spots almost exclusively while inet though not necessarily at the 
highest points. Such heights appear to be important as conspicuous 
singing posts from which males can "announce" their continued presence. 

Bendell and Elliott (1966, 1967) found a preference for open areas 
by territorial males on Vancouver Island. Martinka (1972) mentioned the 
importance of open areas on territories in Montana, with shrub cover 
less plentiful in areas used for territories than in areas not used for 
territories. Boag (1966) found that canopy cover of approximately 50% 
constituted the most "acceptable" areas for territories, with less dense 
and more dense areas less favored, a finding consistent with earlier 
studies cited by him. Martinka (1972) felt that clumps of coniferous 
trees and open spaces were both important components of territories. On 
Comox Burn, most of the territories I studied were initially in areas 
with considerable open space, but these diminished each year, with each 
bird occupying a more densely vegetated territory merely by not vacating 
his established territory. However, even in the most dense territories 
there were open spaces, and singing posts were always adjacent to open 
spaces. Male Blue Grouse approach hens during courtship: in a highly 
visual display (McNicholl 1978b), and I agree with Bendell and Elliott 
(1967) that such open spaces are probably important for courtship activ—- 
ity. If hens approach singing males, as suggested by playback experi- 


ments (McNicholl 1978b), singing posts would best be located near such 
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places. Bent (1932), in summarizing early accounts, indicated that Blue 
Grouse are found in habitat ranging from open meadow to dense forest, 
but the latter may include open spaces. 

Size of “territory. = My values for territory size are similar to 
those of Bendell and Elliott (1967) who report a range in size from 0.4 
to 2.8 ha for the same race. 

Various parameters have been suggested as determinants of territory 
size in birds and other animals. Bendell and Elliott (1967), Boag (fide 
Hyortnn 19/0) "and oMartinkay <roy2) noted \larper ‘territories "in sparse 
populations of Blue Grouse than in denser populations, as is also known 
for several passerines (e.g. Anderson and Anderson 1973). tne thas 
study, however, I found as much variation in territory size within one 
population as they did between populations. In one case two males 
occupied a total area slightly less than the territory of one previous 
occupant (male 4803 with a territory of 3.5 ha was replaced with males 
6470 and 6517, with combined territories totalling 2.9 ha). In another 
case, male 5624 expanded into part of the territory of a previous occu- 
pant. Thus, in one case a doubling of the males on a territory space 
occurred, with smaller territories resulting, while in another case a 
territory expanded with the elimination of one male. If one assumes 
that the increase in territorial males in the first case and lack of 
additional males in the second case both represent replacement birds, 
then these cases are consistent with the above proposed relationship 


between territory size and populations, but the data are too few to draw 


definite conclusions. ‘ 


Bergerud and Hemus (1975) found that males from different popula- 


tions on Vancouver Island established territories of different sizes 


s 


wie 9904 bares? ott | 
Jebiod Seeeh on ciety ; marys  werey ian soaked ne tori a — 
rare $890 ng shat cen ne 

rai! om We suha wiototay Wi poy fay tt upto iksaes ae, ut 
ce ae ei e 4 aeee8 aw Oe ot Son toh 2 
. PT anys pwns 2 aiid sh 

tities) to eonantersebh aa Senay ee anltmereg auol 
er et ee ee ba eines) Fedo. bow sad ak 
ve, of ‘ephaorl ers | aac d Lape ONE: gee Pre bya (Ovens 
(it tele at 2s aaolideqed roecrai or she! sane Bart te Bar 
NT 01 is OETETA fe iceaei : aia kankrsueag | ienodha |) 
tad ‘the ogake yr ay gh iit ener Aas as fan. as ares rf ae 
mM Li, ‘nati ae etd | 
piabedia: wee) ieee Sy pao ial einige Samp .t0I09 si 
eee eee £090 atan) 3 inci | 
me TL eR RCT eee veuage my » bgegens 3 aw ade, ban 
ip 4 sieves rs ¥ RA Gtk ‘pbvncaee ASag shea 
baede M102 mm ) gad eet org te geen BEES 900 ake audT 
ah AMT RGOR dt, Ske dS ot Nubvena gait babihents: itty Rare 
eseuees or =? rey, ONG, to roa tha tats old .dzew ig han wna 


2 


to dal bye sees cgitt Bae These Seat bas pet. eae Tome way; ae 
i1iana ’ 
ebnlé Soemestr'ie, tosasyea4 \djoc saan baron on? ik eal ain canoddln, 7 « 
j \ Mw oe Ne 


Gtharelisias beangiis ayvota site ari sb saehon ede! sates sea mata OM 

eb2h 9? wh oir ove drnt ‘ots god pane Vin lugem barn ee yTOP LIDS nsewted | i: 
.taohautanee astaites on cone 

=a uQOG aaeRO? Lb m0? sole, ted owed, ween: amet tee : i 

geste dina 139342 1% re Sia had gue ei : 


y ia 


when transplanted to a smaller island, and suggested that these differ- 
ences were genetic. They also suggested a relationship between these 
differences in territory size and aggression, as measured by an “arena 
test." If aggression is correlated with "hooting dominance", no such 
relationship between size of territory and aggressiveness was found in 
my study population: at least no relationship appears to exist between 
size of territory and hooting dominance (Table 4). Persistence of 
singing has been correlated with large territories in birds (Conder 
1948; Armstrong 1973) and frogs (Whitney and Krebs 1975), even to the 
extent of vigorous singers taking over territories and mates of less 
vigorous singers (Armstrong 1955). However, a comparison of size of 
territory to ranking in hooting persistence (Table 4) showed no such 
correlation in my population. 

Bendell and Elliott (1967) found a greater tendency to more uniform 
distribution of territorial males in open cover than in dense cover, and 
Boag (1966) found a strong correlation between size of territory and 
size of clumps of cover in Alberta. However, I found no relationship 
between "openness" and size of territory in my population, nor a close 
relationship to number of hooting sites within the territory (Table 4) 
or age (Table 4). I suspect size of territory is determined by a com- 
plex array of intrinsic and extrinsic factors, including population 
density, vegetative cover, hooting persistence of neighbors, topography, 
and possibly genetics. 

The function or adaptive significance of such large territories is 
problematical. The foods of Blue Grouse are largely of plant species 
found in abundance on Comox Burn (see Zwickel 1972; Zwickel and Bendell 


1972). Males take no part in nest defence or care of young (Johnsgard 
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1973), and most nests are not even within the territories of adult males 
(Zwickel per. comm.). In terms of resources used, these territories 
seem unnecessarily large. Beer et al. (1956) suggested that the bio- 
logical value of such large territories could be in securing mating 
functions. Similarly, Verner (1977) has recently argued that natural 
selection favors individuals which defend "super territories," larger 
than necessary for sufficient resources, by ensuring that these indivi- 
duals contribute more to the genepool than less aggressive conspecifics. 
If females select males with which to mate on the basis of their holding 
territories, and perhaps those of highest hooting dominance as suggested 
elsewhere (McNicholl 1978a), territories of male Blue Grouse could be 
examples of Verner's (1977) “super territories." Further work is needed 
to test this possibility. 

Stability of the territory of a given male from year to year. -High 
fidelity to a territory as found for Blue Grouse has also been noted for 
other grouse (e.g. Thompson 1891; Boag 1976; Hjorth 1970: 500), passer- 
ines (e.g. Nice 1943; Lack 1965; Anderson and Anderson 1973), and other 
species of birds, especially in stable habitats (McNicholl 1975). The 
adaptive significance of such fidelity is usually stated to be in famil- 
jarity with the. local environment, thus ensuring greater chance of 
escape from predators, greater ability to locate food, etc. In Blue 
Grouse, such fidelity could play an important role in the social system. 
Since males are capable of distinguishing songs of neighbors from those 
of other individuals (Falls and McNicholl in press) and males sing in 
social groups (McNicholl 1978a), fidelity to territory would ensure 


maintenance of an established social system, and avoid the need to 


establish new relationships with neighbors each year. 
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Territorial shifts have also been noted by others. Blackford 
(1963) noted a shift in one bird's territory between two years, but 
without supporting evidence, and Harju (1974: 35) stated that slight 
changes in territorial boundaries of Blue Grouse occur, but gave no 
details. Such shifts appear to be rare, and may reflect inability to 
hold a territory. 

Use or space within’a’ territory byya eiven male.’="Bendell (1955), 
Bendell and Elliott (1967), Blackford (1963), Rogers (cited by Johnsgard 
1973), Harju (1974), and Bergerud and Hemus (1975) have all noted the 
frequent use of precise spots within territories of male Blue Grouse, 
especially for singing. Rogers (cited by Johnsgard 1973) noted a range 
of two to eleven such sites within territories, whereas I found three to 
seven in my population. This fidelity to specific sites within the ter- 
ritory could be important in singing groups, each bird within a group 
regularly singing from predictable places, and thus informing his neigh- 
bors that he remains on the same territory and is not attempting to 
encroach on the neighbor's territory. 

Stability "of territorial’ space, when) resident’ male changes. (= 
Bendell and Elliott (1966, 1967) suggested that a territory is perpet- 
uated by replacement male Blue Grouse. Boag (cited by Hjorth 1970) also 
noted that territories remain the same over several years, even with a 
change of occupant. Martinka (1972) found that some territories were 
occupied continuously by the same bird or by different birds whereas 
others were occupied only intermittently. In my study, males did not 
occupy identical territories when one or more bird(s) replaced another, 
although they did occupy the same general areas. This indicates that 


the ground occupied was not in itself the important parameter in loca- 
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tion of territory, but rather the space within the social system. Much 
of the vacant ground between territories (Figs. 1 to 3) seemed little 
different from that occupied by territorial birds, and indeed was shown 
to be suitable to the birds by subsequent occupation by new birds. At 
the same time, portions of old territories sometimes became vacant when 
one bird was replaced by another. . 

Territories in the social system of male Blue Grouse. - Two social 
systems are commonly found in grouse: solitarily territorial and the 
lek, or communal system (Wing 1946; Hamerstrom and Hamerstrom 1960; 
Hjorth . 1970; .Hartzler 1972; Johnsgard 1973: Ballard and Robel. 1974; 
Rippin and Boag 1974; Wiley 1974). The Blue Grouse is traditionally 
considered to be solitarily territorial, with territoriality inferred 
from their pattern of dispersion on the breeding grounds (Bendell and 
Elliott 1967; Boag 1966; Martinka 1972; and others). Experiments show- 
ing that males respond aggressively to visual displays and songs of 
other males (McNicholl 1978b) indicate that males do indeed exclude 
other adult male conspecifics from the area they occupy, and thus are 
territorial by the definition of Pitelka (1959). 

Bendell and Elliott (1967) stated that territories of male Blue 
Grouse readily fit Nice'’s (1941) "mating and display" type, but since 
these territories are used for both feeding and mating by males with no 
apparent relevance to location of nests or young, they cannot readily be 
fitted into the classifications of territories proposed by Mayr (1935), 
Nice (1941), or Hinde (1956). They do technically fit into Armstrong's 
(1947) type Eb territory, i.e. "Feeding. In the breeding season but not 
connected with rearing young," but this classification implies this is 


primarily a feeding territory, which is unlikely. As mentioned above, 
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these territories appear to fit Verner's (1977) concept of "super terri- 
tories." 

Some observers claim that communal displays occur in inland races 
of Blue Grouse (Wing 1946; Blackford 1958, 1963; Harju 1974). Although 
Hjorth (1970) characterized Blue Grouse as a polygamous species with 
solitary display, their vocal benarien appears to be socially oriented, 
with males singing in social groups (McNicholl 1978a). Thus, the social 
system of Blue Grouse is solitarily territorial among males, but with 
social elements of lek species, possibly even including dominance 
(McNicholl 1978a). One advantage suggested for lek behavior is that 
females may select males who are genetically most fit, with dominance 
being an indication of genetic superiority (Trivers 1972). In such a 
system the few males which effect most matings must mate quickly in 
order to avoid interference (Trivers 1972).- If females can detect "fit" 
males through singing, they could select "superior" males with which to 
mate in a territorial species with singing dominance, and could mate 
with such males without interference. 

Harju (1974) believed that adult males establish new territories 
prior to arrival of females, but on my study area most males present 
before the arrival of females held territories in previous years. In 
five cases, males present early in the spring disappeared shortly after 
females and yearlings arrived, and in another a male lost part of his 
territory at this time (see Table 6). The bird which occupied the re- 
mainder of the territory of the latter was a banded two year old which 
had been seen nearby as a yearling. I also have seven records of ter- 


ritories which appeared to be established after females arrive. Thus, 


territorial establishment does not appear to occur prior to arrival of 
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females, but rather coincident or tee after this period. 

Removal experiments and rapid replacement of birds which die indi- 
cate that a "surplus" or group of nonterritorial birds exists in the 
Wancouver olstand —.popurations’; (Bendell wer val. “19725 °Zwickel@] 972)); 
Observations during playback experiments using female calls, and other 
incidental observations, suggest that these birds remain on or near ter- 
ritories of resident males. Such birds are likely watching for a vacan- 
cy and will not likely challenge the resident unless he appears weak or 
injured. On rare occasions (see birds 1865 and 4803 in Table 6), these 
birds may even sing on the territory of a weak male before the latter 
disappears. The fact that these birds, which banding has shown to be 
yearlings or two year old birds in some cases (F.C. Zwickel files), do 
not establish territories in unoccupied areas, but quickly fill in 
positions of lost birds, suggests that entry in an existing social 
system is preferable to attempting to establish new social groups. 
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TABLE 1. Density of vegetation on 34 territories of Blue Grouse. 


Density of Vegetation* Number of territories 
Very open to open 8 
Very open to dense t LS 
Very open to very dense 1 
Open to dense 7 
Open only 2 
Open to very dense 1 
Predominate cover type* Number of territories 
Very open 2 
Open 24 
Dense 8 
Very Dense 0 


Percent Cover types* on territories by year: 


Cover type 1,970 1972 1973 1974 
Very open 2560 2a 57 xe er a) 
Open 64.4 66.8 Taney 62.4 
Dense 10.6 opts) Tee) oe ea 
Very Dense 0.0 0.0 0.0 0.4 


i 


* Classification of Bendell and Elliott (1966, 1967) 
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TABLE 2. Territorial boundaries in relation to environmental features. 


Territory-feature relationship Number of Territories (N=34) 
One or more ridge(s) form boundary 24 
One or more ridge(s) traverse boundary 26 
One or more stream(s) form peueeeet 10 
One or more stream(s) traverse territory i} 
One or more bog(s) form boundary 8 
One or more bog(s) traverse territory 2 
One or more road(s) form boundary 2 


One or more road(s) traverse territory Peds 
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TABLE 3.. Size of territories.of »Blve <Grouse on Gomox.«Burn. 


Size of Territory Number of Territories 
(ha.) 
0.01-0.9 8 
1.0-1.9 8 
2.0-2.9 10 
3..0-3.49 ») 
4,0-4.9 1 
5.0-5.9 1 
6.0-6.9 0 
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TABLE 4, 


Size of Territory compared to several parameters. 
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TABLE 5. Location of non-singing males in relation to regular singing 


posts* 
Where found % of searches % of all males 
15 m or less from a hooting post BO S2h— 9D. bi Ze Say, 
found more than 15 m from hooting post 4.2 - 18.5 % Laas 
could not be found 0. O.—. 18.1% ay 9A 


* based on records of 33 banded and 3 unbanded regularly worked males 


between periods of first and last sightings for year. 
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Changes in use of territory space with changes in residents. 
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Original male 


New pattern of occupancy 


1313 


Hey fos} 


1880 


2801 


3766 


4803 


4817 


1865 


In 1974, 6525 occupied part of this territory and some 
previously unoccupied area. 

1753 was present Bees inel9/3. then disappeared. 4231 
used about two-thirds of this territory plus previously 
unoccupied area. 

Inv l97 46239 used a small 'portion of this territory. 
Hisphirst= Territory was occupied after 1971. by an 
unbanded bird, whose territory only partially overlapped 
that, of 2801;-) in 1973 and° 1974, 5664 occupied a terri- 
tory of. Z2380l sand part wr the former territory of 3766. 
When 3766 disappeared, 5664 occupied part of his ter- 
ritory and 5624 expanded into the rest of it. 

In 1973 an unbanded bird began hooting on his territory 
shortly before 4803 disappeared. F.C. Zwickel banded 
the newcomer as 6517. In 1974, 6517 and 6470 each oc- 
cupied portions of the old territory of 4803 plus pre- 
viously vacant area. 

6459 occupied most, but not all of the former territory 
of 4817 in 1974, “and encroathed "on that of 1754. 

A portion of his territory was occupied simultaneously 


with an unbanded bird after 1865 became lame in 1974. 
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Figure 1. Territorial boundaries of male Blue Grouse studied in 1972. 
280l-a indicates the 1971 territory of male 2801 in order to indicate 
its spatial relationship with the 1972 territory (2801-b). Territories 


of unbanded birds are approximate. 
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Ficure 2... Territorial boundaries of male Blue Grouse studied on Comox 


Burn in 1973. Males 1753 and 4231 were not present simultaneously 


(see text). Territories of unbanded birds are approximate. 
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Figure 3. Territorial boundaries of male Blue Grouse studied in 1974. 
Boundaries of unbanded birds are approximate. One unbanded bird 
occupied part of territory of male 1865, while the latter was still 


present (see text). Territories of unbanded birds and approximate. 
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THESIS, DISCUSSION 
SOCIAL ORGANIZATION OF MALE BLUE GROUSE 

Although territorial and hierachial systems are often regarded as 
separate types of social systems (e.g. Wynne-Edwards 1965; Wilson 1975), 
my data suggest that the social system of male Blue Grouse combines 
elements of both territory and dominance. In this discussion, I shall 
summarize features of both lek and solitary territorial systems found in 
Blue Grouse, then consider factors that favor this combined system. 

Male Blue Grouse exhibit at least three, possibly four, character- 
istics common to lek species (see Armstrong 1964; Hjorth 1970). First, 
they have bright adornments and an elaborate system of producing sounds 
(Hjorth 1970; Stirling and Bendell 1970; this study). Secondly, defin- 
ite hooting groups or associations were apparent in my population. 
Thirdly, the same population showed some evidence of a form of domin- 
ance, in that certain males were dominant over others in singing. 
Finally, there is some evidence that females approach males to mate, 
rather than males approaching females. In experiments using recorded 
female calls, males on territories tended to be very slow in approach- 
ing, even though they responded quickly by changes in singing. Thus, 
males resident on territory tend to wait for the female to approach and 
only approach her if she is close or does not approach for a consider- 
able period. Although Hjorth (1970) characterized Blue Grouse as a 
polygamous species with solitary display, their vocal behaviour is 
socially oriented, and males form distinct social groups during singing. 

Unlike lek species, male Blue Grouse rarely congregate at a dancing 
ground or arena, the territories are not abandoned during parts of the 
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day when the communal display does not take place, and groups of females 
do not congregate nearby. 

Male Blue Grouse appear to occupy territories from which other 
adult males are excluded, as shown by pattern of dispersion and by 
aggressive responses to other males (or dummies) within the territory. 
These are true territories by Pitelka's (1959) definition of "exclusive 
area." The use of close range cues (visual displays) to establish and 
maintain territories and longer range cues (song) to help maintain 
territories is a common feature of territorial birds (Armstrong 1973; 
Thorpe 1961). Moreover, as with several species of passerines (Falls 
1969), males can discriminate between the songs of neighbors in the 
"correct" direction and those of other individuals. 

Thus, Blue Grouse combine features of both territorial and domin- 
ance systems, in a system in which males are much more dispersed than in 
lek species, but still within hearing distance of one another ("exploded 
arena" of Gilliard 1963). Similar combinations of dominance and terri- 
torial systems have been described in other birds (Snow 1963; Anderson 
and Anderson 1973; Armstrong 1973) and in lizards (Boag 1973). 

I suggest that the social system of male Blue Grouse involves 
territorial birds which sing in distinct social groups. Within these 
groups, a dominance is present. Females mate only with territorial 
males, and perhaps mainly with those which dominate others in singing. 
Yearling males and some younger adults are "surplus" birds which quickly 
fill in territories of birds which have died. In most cases birds with 
established territories return in succeeding years and do not occupy new 
territories (Bendell and Elliott 1967; this study). "Surplus" birds are 


likely watching for a vacancy and will not challenge the resident unless 
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he appears weak or injured. Although such birds may replace lost resi- 
dents, they rarely (if ever) occupy territories identical to those of 
the previous occupants. 

One advantage suggested for lek behavior is that females may select 
males who are genetically the most fit, with dominance being an indica- 
tion of genetic superiority (Trivers 1972). In such a system the major- 
ity of matings are effected by a few dominant males (Hartzler 1972; 
Wiley 1974, 1978), these occupying central territories (Rippin and Boag 
1974), but even these individuals must mate quickly or subordinates 
interfere (Hartzler 1972; Trivers 1972; Wiley 1978). In a territorial 
species with singing dominance, such birds could mate without inter- 
ference if females could select "superior" males with which to mate by 
detecting male dominance through singing patterns. 

A major advantage attributed to lek behavior is that of group 
stimulation (Armstrong 1964). Snow (1963) pointed out that lekking 
behavior would be of advantage to males in species with no pair bond if 
display by the group at close quarters had an attractive and stimulating 
power more than the combined power of each displaying solitarily. In 
such situations any advantage in displaying away from rivals would be 
lost, as each would leave more offspring from the group situation unless 
predation or some other negative factor outweighed this advantage. 
However, as Fisher (1954) pointed out, song in territorial birds also 
has a marked stimulatory effect (e.g. Thorpe 1961; Brockway 1962-1969; 
Armstrong 1973). Since Blue Grouse song can be heard for distances 
exceeding several territories, singing in social groups may serve to 


increase their attractive and stimulating power without aggregating at 


communal sites. 
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A disadvantage of display aggregations is in the increased likli- 
hood that such conspicuous birds gathering together in a predictable 
spot will be detected by a predator (Armstrong 1964). Blue Grouse 
neither gather together, nor always sing at one predictable spot, but 
rather have several hooting posts. Wiley (1974) pointed out that 
lekking species of grouse are primarily those of open habitats from 
which predators could usually be detected in plenty of time for escape. 
He suggested that forest grouse do not form leks because the forest 
would prevent them from detecting predators in time to escape. In this 
regard, it is interesting to note that Blue Grouse are forest birds that 
frequently occupy areas opened by fire or logging (Zwickel and Bendell 
1972), and thus at times occupy open areas, and at other times dense 
forest. If the social stimulation provided by singing groups increases 
the number of offspring of each male, as suggested by Snow (1963), and 
if this additional increase was offset by greater predation at aggrega- 
tions in forests, one might expect that such aggregations would occur at 
least occasionally in open areas. Claims have been made that communal 
displays occur in inland races (Wing 1946; Blackford 1958, 1963; Harju 
1974), though the extent of this behavior has not been investigated in 
detail. 

Thus, several advantages may accrued to male Blue Grouse in com- 
bining dominance (or at least communal) and territorial social systems. 
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Appendix 1: Caution needed in use of playbacks to census bird popula- 
tions. 

Vocal response to playbacks of taped bird calls has been used as a 
method of determining population numbers of several species (e.g. Bohl 
a750,. Stirling’ sand ‘Bendell 1966; Dow 91970; ‘Braun et al. 1973; Glaun 
1974; Bennett 1978; and others). Although several studies have shown 
such a method to produce results comparable to those obtained by more 
laborious census techniques, responses to playbacks can distort results 
in some cases. In a recent example, Springer (1978) showed a distortion 
in sex ratios in census results from playback experiments with Great 
Horned Owls (Bubo virginianus). In two sets of results, female owls 
represented 80 and 100 percent of non-responders, thereby incorrectly 
increasing the proportion of males in the population. 

Seasonal variation in response to playbacks contributes another 
possible distortion factor. Recently, I studied responses by male Blue 
Grouse (Dendragapus obscurus) to playbacks of various conspecific calls 
on Vancouver Island, British Columbia (McNicholl 1978). In these experi- 
ments, vocal response to the "whinny" female call (Stirling and Bendell 
1966) was negative in March, gradually increased in April, peaked in 
May, and declined again in June and July (Fig. 1). Responses to male 
song ("hooting") was also seasonal, with no response in March, response 
vocally only in mid April, and response both vocally and by aggressive 
approach in late April and May (Fig. 91)., During the period in which 
response was vocal only, live birds, thought to be yearlings and non- 
territorial adults, were found singing within the territories of resi- 
dent males. At this time, such birds responded vocally to the "whinny" 
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call, but at times when hooting would provoke attack by resident males, 
such birds did not respond vocally except to sing quietly near the 
playback if the resident male did not arrive. Thus, early in the season 
(mid to late April) playbacks of "whinny" calls could result in more 
birds hooting than were resident males in a given area. Results in May 
would produce figures comparable to the actual number of resident males. 
Results in early April or late in the season would result in numbers 
lower than the number of resident males present. 

Harju (1974) also found a variable response to the "whinny" in 
Males ofe.an <inlands race of “the) Blue; Grouse... Similarly, Braun et al. 
(1973) and Glaun (1974) found seasonal variation in responses to calls 
of White-tailed Ptarmigan (Lagopus leucurus) and rails respectively. 

Thus, playbacks can be very useful in censusing bird populations, 
but seasonal variation in response must be determined before results of 
such experiments can be assessed properly. 
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Figure 1 Responses of Male Blue Grouse 
to Playbacks of the Female 
“Whinny” and “Hooting” Calls 
(based on McNicholl 1978: 
figs. 1 and 2.) 
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Appendix 2. Reactions of male Blue Grouse to intrusions by observers. 


In the summers of 1971 to 1974 I studied social behavior of Blue Grouse 
(Dendragapus obscurus) on the Comox Burn study area of Vancouver Island 


(Zwickel 1972). These studies involved both observational and experi- 


mental approaches, with approximately 20 males serving as principal 
subjects each year. Most of these birds (33 of 36 birds studied over 
the four-year period) were color banded. In experimental situations I 
identified the subject from a hidden place whenever possible, but if 
deliberate approach was necessary to confirm the identity, I also re- 
corded the reaction of the bird to me. In addition, I noted reactions 


of any Blue Grouse males which I encountered accidently. 


Table 1 summarizes the reactions of 89 individuals towards me on 
474 encounters. I noted a large amount of variability in behavior among 
individual birds, and in some cases with an individual bird, towards me. 
Several reactions usually take place on each encounter. For example, a 
bird that originally crouched may subsequently remain crouched, flush, 
adopt some form of Alert posture, assume Full Display or a variant of 
it, or resume Hooting (McNicholl 1978: Table IV). 

On nearly 50 percent of the encounters some form of Alert posture 
was adopted, with Crouches and flushing also frequent (terminology of 
postures from McNicholl 1978). On the other hand, Aggressive postures, 
white shoulder-spots, loud landings and Growls seldom occurred. More- 
over, these less common responses were apparently characteristic of 
certain birds (McNicholl unpub. data). Certain "tamer" birds assumed 
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Full Display or essentially ignored me when I was present. One indiv- 
idual frequently remained Hooting (singing) on one end of a log when I 
sat down on the other. 

Habituation has been suggested as a factor influencing responses to 
playbacks in several species (e.g. Verner and Milligan 1971). I sug- 
gested elsewhere that nesting birds may habituate to the continued 
presence of a predator, as long as the predator does not attempt to harm 
thes bird’ or “ite nest (McNicholl 1973). “To test the possibility that 
male Blue Grouse would similarly habituate to a human observer, I devel- 
oped a "tameness score" based on features that indicated most wariness 
through most tameness (Table 2). This is based primarily on behavior 
after the initial encounter, and thus is behavior exhibited towards me 
once the bird was able to see me clearly. This classification attempts 
to avoid effects of the element of surprise. The results indicated that 
the relative tameness of a given bird remained essentially the same over 
time (Table 3), rather than showing habituation within a year. Only 
birds on which ten or more scores were given are included in Table 3. 
Only three birds (1754, 1865, and 4055) became significantly tamer over 
time as tested by the Median Test (Siegel 1956), using the Fisher Exact 
Probability ‘Test: or x? test for two independent samples (one case only), 
according to criteria set out by Siegel (1956). Nevertheless, my impres- 
sion was that most birds became tamer with time, but that these changes 
were too subtle to be demonstrated in the "tameness" scale. Only one 
bird (2688) became less tame between years (1972 vs. 1973). 

Most reactions towards me were either predator avoidance (Crouch, 
flush, Alert), or some form of "compromise" posture (Andrew 1956) be- 
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(Table 1). Aggression was a rare response, and there are few known 
cases of aggression towards humans by Blue Grouse (Fisher 1977). For 
this reason, I doubt that reactions to observers can be used as reliable 
Measures of agonistic behavior by male Blue Grouse, as has been done by 
some workers (Mossop 1971; Willie 1971; Hemus 1972; Donaldson 1973; 
Bergerud and Hemus 1975). I found a “standard approach" to birds with 
which I was very familiar as individuals, and which Hooted in regular, 
predictable places to be extremely difficult, and I doubt that such a 
standard approach is realistic in comparing populations. In addition, I 
do not believe distance of observer prior to flushing or time prior to 
flushing are valid measures of tameness. Wilder birds tend to either 
flush at a great distance, or Crouch until the observer is very close, 
and then flush. Tamer birds flush, if at all, at distances between 
these extremes. 

This research was supported by the National Research Council of 
Canada, (to, author ‘and F.Cye2wicke)),.-a Krltam Fellowship, thee British 
Columbia Fish and Wildlife Branch, and the University of Alberta. 
Studies were conducted on lands of Crown Zellerbach Canada Ltd, Courte- 
nay Division. John H. Alway, David A. Boag and Fred C. Zwickel provided 


helpful comments on earlier stages of the manuscript. 
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Table 1. Reactions of 89 male Blue Grouse to an observer on 474 
encounters. For descriptions of postures and display components see 


McNicholl (1978). 


Behavior' No. occurrences % of encounters 
Neutral 24 yen 
Crouch or variant 144 30.4 
Alert’'or. variant 220 46.4 
Flush 187 SES 
Puli*Display’ortvariant 109 2520 
Remain Hooting 67 14.1 
Resume Hooting 103 Pe) 
White Shoulder-spot Teh 2 
Aggressive postures 3 0.6 
Growl 34 hee 
Loud landing 3:2 6.6 


" Remain Hooting refers to birds which did not cease to Hoot while I 
was within sight of them. Most (62) softened the hooting at least 
briefly. Resume Hooting is used in the case of birds which ran or 
flushed a short distance and resumed Hooting almost immediately or 
resumed Hooting at the original spot encountered within sight of me 
within five min., but does not include those which resumed Hooting 
in the original spot shortly after my departure from their sight. 
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Table 2. Tameness score for male Blue Grouse. 


Behavior of bird after initial encounter Score 


Flush or run out of sight without resumption of 1 
of previous activities. 
Crouch for extended period; do not resume previous 2 


activity within % hour; may flush after prolonged 


Grouch. 
Flush or run a short distance and resume Hooting. 3 
Continue previous activity in view of observer or 4 


resume such activity after 5 mins or less. 


Hoot to and Display towards and/or approach observer. 5 
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Tameness scores for individual male Blue Grouse. 


Frequency of each tameness score 
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Appendix 3. 


TEST OF OBSERVER RELIABILITY ON HOOTING COUNTS 


Po yeceMay.,, 19/72.) Comox Burn “gravel pit, with F.C. Zwickel 


Minutes from Total hoots Total Whoots Total birds 


Pema tele MMI (Ce (MRM OTP EROZ) UMKM i) FCZ 
0-3 55 61 0 0 5+ fi 
10-13 25) 38 0 0 i 5 
20-23 a7 37. 0 ) 1 1 


Tis) 9 May, 1972, Middle Quinsam Lake gravel pit, with D. King 


Minutes from Total hoots Total Whoots Total birds 


start MKM DK MKM DK MKM DK 
0-3 zy 39 2 6 3+ 3+ 
PO=G 36 40 2 2 5+ 5+ 
20-23 24 24 2 5 4+ 3+ 
30-34 30 30 0 0 3 3 


III. 10 May, Middle Quinsam Lake, Consultation Hill, with D.J. Low 


Minutes from Totalinootrs Total Whoots Lotavabirds 


pS Fart 8) MEM DJL = MKM DJL MKM DJL 
0-3 "36. 42 2 5 3 4 
10213 52 49 0 0 5 4 
20223 28 wD 0 1 3 3 
60233 39 33 0 0 3 2 


IV. 11 May, Tsolum Main Road, grade 59, with G.F. Searing 


Minutes from Total hoots Total Whoots Lotatbardas 


start MKM GFS MKM GFS MKM GFS 
023 SiS Ta: 0 3 1 3 
10=13 8 13 8 4 2 5 

20-23 28 25 2 3 3 6 


(From McNicholl, M.K. 1973. Functions of display components in male 
Blue Grouse: Progress Report, February 1973. Univ. Alberta, Edmonton. 


Unpubl. rept.). 
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